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What Triggered the Flood? 

Walt Brown* 


Abstract 


Sometime after the Fall but before the Flood, God 
set in motion a chain of physical events that pro¬ 
duced a global Flood. Although we cannot be sure 
exactlyhow itbegan, that cataclysm had manycon- 
sequences: layered fossils; coal, oil, and methane 
deposits; majormountain ranges; iceages; and doz¬ 
ens of other global features. Our challenge is to 


show how all these are related and are consistent 
with the laws of physics and the biblical account. 
Recognizing that water was created under the 
earth's crust and understanding the second cre¬ 
ation day clarify the Flood considerably and 
explain many major issues that befuddle evolu¬ 
tionists. 


Introduction 

God initiated the Flood asaresultof man'ssin. Attheend 
of the creation week, al I that G od created was "very good" 
(Genesis 1:31), so the Flood was not inevitable at that 
time. In other words the earth wasnotcreated witha"tick- 
ing time bomb." Nor was the universe created with killer 
comets asteroids, or meteoroids aimed at earth. Indeed, 
their presence at the end of the creation week would not 
have been "very good." (The origin of comets asteroids 
and meteoroids—consequences of the Flood—are pro¬ 
posed in Brown, 2001, pp. 188-225.) 

Later, because of the depth of man'ssin (Genesis6:5- 
6), G od flooded the entire earth. We may never know just 
how the physical chain of events for the Flood began, but 
the Bible gives some intriguing clues. 

A summary of the hydroplate theory (Brown, 2001, pp. 
86-119) showshow a global Flood, corresponding in every 
detail to the Genesis Flood, easily explains 25 otherwise 
mysteriousfeaturesof the earth and solar system. T histhe- 
ory requires two starting conditions: (1) a large volume of 
salty water contained in interconnected subterranean 
chambers, and (2) steadilyincreasing pressure in that sub¬ 
terranean water—enough to rupture the earth's crust. Al¬ 
though the Bible speaks in several places of considerable 
subterranean water (Brown, 2001, p. 257), why would its 
pressure increase sufficiently to form a globe-encircling 
crack in the earth's crust? 


RockM ovement 

First, visualize an important feature of the newly created, 
preF lood earth. I magine the entire earth's surface covered 
by a sandwich arrangement in which a horizontal layer of 
rock (which will become the earth's crust) has a layer of 
water above and also below it. The rock layer is almost 10- 


miles thick; each water layer is about of a mile thick. 
The water above this rock layer is surface water; the con¬ 
fined water below is subterranean water. If the rock layer 
were perfectly uniform in thickness and density, every¬ 
thing would be in balance. Equilibrium would exist. 

No doubt variations existed in the rock's thickness and 
density. The heavier parts would sag (bend) downward, 
like an overloaded floor, causi ng additional water on top to 
flow into each depression. That added weight would in¬ 
crease each sag. M ore surface water would flow into the 
growing depressions driving each sag even deeper. The 
rock layer would have had some stiffness because it was al¬ 
most 10-miles thick. H owever, the plate's large area (basi¬ 
cally the surface of the earth) would have given it an area- 
to-thickness ratio of about 20 million to one! This would 
be similarto a paper-thin sheet of tin, steel, or rock, 25 feet 
on each side. Consider its flexibility and how quickly it 
would sag downward just one-tenth of its thickness 

T he effectsofthe rock sagging downward through water 
atone location on earth would spread laterally, butonlyat 
the speed of sound. Outside that expanding "ring of influ¬ 
ence," other sags could occur simultaneously. 

Some of the saggi ng rock woul d also be squeezed down¬ 
ward through the subterranean water, forming protru¬ 
sions—or "pillars"—pressed against the chamber floor. 
Thiswould happen because the rock's pressure at the bot¬ 
tom of the rock layer's thicker, denser portions would ex¬ 
ceed the subterranean water's pressure pushing upward. If 
the pressure difference exceeded the rock's shear strength 
at that point, rock would "flow" downward, deforming like 
putty. High confining pressures would notallow cracks to 
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F igure 1. D ry L and Appears. At the end of the first creation day, D ay 1, water 
covered the entire earth. 0 n D ay 2, G od made a "raqia" that sharply separated 
("badal") the liquid water ("mayim") above from the liquid water below. On 
Day 3, land rose out of the sur^ce water, in preparation for the creation of 
plantSy animals, and humans. (Water thicknesses are exaggerated to illustrate 
eventsof Days2 and 3. Dimensions are estimates.) 


open or rocks to break, as occurs with brittle material at the 
earth's surface. Compression tests on cylinders of rock sub¬ 
jected to high confining pressures but larger axial loads 
show that the rock cyl i nders deform I i ke putty. 

Downward protrusions (pillars) would grow like the 
downward flow in a lava lamp, except the rock, being a 


solid instead of a liquid, had internal 
strength due to atomic bonding. The 
deeper the pillars went, the greater this 
pressure difference would become, so 
rock would "flow" even deeper until all 
pillars pressed against the chamber 
floor. Pillars carrying an excessive load 
would thicken and penetrate slightly 
into the chamber floor. 

The same effects, but in the opposite 
direction, would have lifted thinner, 
less-dense portions of the rock layer up 
out of the water, forming continents. 
Keep in mind that the confined subter¬ 
ranean water had essentially a fixed 
volume. Therefore, as rock sagged 
downward and as pi liars were squeezed 
downward, this fixed volume of subter¬ 
ranean water had to displace thinner 
parts of the rock layer, forcing them 
upward. 

I f, on D ay 2 of the creati on week, ou r 
"sandwich" encircled the earth like the 
outer three rings of an onion, water 
wou I d cover th e enti re earth. I n th e fol - 
lowing hours, the thinner rock would 
rise out of the surface water and be¬ 
come dry land. Water would drain into 
depressi ons. T h i s seems to be what hap- 
pened on Day 3 (Genesisl:9-10). Wa¬ 
ter covered the enti re earth, then "G od 
said, 'Let the waters below the heavens 
be gathered into one place, and let the 
dry land appear'; and it was so. And 
God called the dry land earth, and the 
gathering of the waters H e called seas;" 
(F urther support for this interpretation 
of Day 2 is given in Brown, 2001, pp. 
260-268.) 

G enesi s 1:9 says the waters bel ow the 
heavens were gathered into one place 
(i.e., one big ocean). Why, then, in the 
next verse did God call thecollected wa¬ 
ters "seas"—plural? Answer: Multiple 
seas were honeycombed below the 
crust. The I nterpreter's Bible explains: 

"Seas" embraces more than the wa¬ 
ters upon the face of the earth; it in¬ 
cludes also the (supposed) subterranean watersupon 
which the earth was believed to rest ... and the 
circumfluent ocean, upon which the pillars of the 
firmament stood (Bowie, 1952, p. 473). 

Psalm 24:2aspecificallystatesthatGod "founded it[the 
earth] upon the seas" Recognizing that a large amount of 
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water was u nder the preF I ood cru st, as the B i bl e al so states 
in Psalms 33:7, 104:3, and 136:6, is essential to under¬ 
standing the Flood. Our failure to understand basic physi¬ 
cal aspects of the Flood opened the door to evolution and a 
belief, by some, in a multi billion-year-old earth. 

Interestingly, Day2 was the only creation dayin which 
the Bible does not expressly say G od saw that day's work 
was "good." Certainly, nothing bad was done on the sec¬ 
ond day, because at the end of the creati on week, G od saw 
that all Hehad made was "very good." Apparently, the sec¬ 
ond day's activity was not completed until Day 3. 

N ow we can see why. 0 n D ay 2, after the crust was cre¬ 
ated with liquid water above and below it, the crust began 
to deform. Thicker portions sagged and squeezed down 
pi 11 ars wh i I e th i n ner porti on s rose 0 u t of the water. Thus 
Psalm 104:3, in describing Day 2—the connection of 
Psalm 104:3 with Day 2 is made clear by Keil and 
Delitzsch (1981, p. 128)—states (with my interpretations 
in brackets), "He lays the beams [pillars] of His upper 
chambers[thecrust] in the [subterranean] waters." By Day 
3, surface water had drained into depressions, forming dry 
land—a "good" condition (Genesis 1:10) necessary for the 
life G od would create next. 

Peteralsoseemsto describe these eventsin II Peter 3:3- 
6. He states that in the I after days mockers will notunder- 
stand that, "theearth wasformed out of water and by water, 
through which the world at that time was destroyed, being 
flooded with water." 

This is consistent with the following interpretation: On 
Day 2, a nearly horizontal crust, or "expanse," wasformed 
in the midst of the liquid water covering the earth (Genesis 
1:2,6,7,9). On Day 3, thinner portions of the crust rose out 
of the water, causing water above the crust to flow into de- 
pressions(G enesis 1:10). I n other words the earth (itscrust) 
wasformed out of (rose out of) surfacewater and wasformed 
by pressure from subterranean water. Some might incor¬ 
rectly think "forming the earth out of water" implies al¬ 
chemy-water (H 2 O) was changed into Si 02 , 
(Mg,Fe) 2 Si 04 , and a host of other minerals that comprise 
rock. Actually, "out of" is used in a spatial sense. The King 
James translation conveys this idea more clearly: "... the 
earth standi ng out of the water... ." 

Almost 2,000 years later,^ the water below the crust 
burst forth as "the fountainsof the great deep," combined 
with the surface water, and, as Peter wrote, flooded and de¬ 
stroyed earth in a global cataclysm. The Greek word 
"katakluzo," from which we get our word "cataclysm," is 
translated as "flooded" in II Peter 3:6. In describing Noah's 
Flood, the Bible never uses the normal Greek or Hebrew 
words for flood. N oah's Flood was much more; it was an 
unparalleled, global cataclysm. 


^According to the M asoretic text of the 0 Id Testament, 
thistime period was 1,656 years. (Brown, 2001, p. 272) 


The complex Hebrew word "raqia" is usually translated 
in modern times as "expanse" or "firmament." Raqia is 
sometimes identified with "heavens" but in other contexts 
refers to earth's preFlood crust (Brown, 2001, pp. 260- 
268). 


Rock Pillars 

Compressed subterranean water supported most of the 
crust's weight;^ pillars supported the rest. Every 12 hours 
tidal effects, caused primarily by the M oon'sgravlty, lifted 
the subsurface water (and, therefore, the earth's crust) a 
few feet, j u st as ti d es I i ft oc ean su rf ac es tod ay. At 1 0 w ti d es 
the crust settled. Therefore, the pressure each pillar ex¬ 
erted on the chamber floor increased and decreased twice 
daily. These loose, or flexible, contactscould be described 
as "sockets" Tides also occur in the solid earth (Brown, 
2001, p. 306). 

The Bible says the earth was founded on pillars Psalm 
75:3b says, "It is I [God] Who have firmly set its [the 
earth's] pillars" InJob 38, God demonstratesH isauthority 
by giving Job the most difficult science examination of all 
time. In verses 4-6, God asksjob, "Where were you when I 
laid the foundation of the earth! Tell Me, if you have un¬ 
derstanding, ... On what were its bases sunk?" This word, 
"bases," is translated in all 54 other places in the Bible as 
"pedestals" or "sockets" which held pillars 
Ancient extrabiblical writings, although not having the 
authority of biblical passages, also describe this structure 
within the subterranean water. Asoneexample, the British 
M useum'sTheBookoftheC aveofT reasu res (1927), dated 
at about 300-599 A.D., states: 

And on theThird Day God commanded the wa¬ 
ters that were bel ow the fi rmament to be gathered to¬ 
gether in one place, and the dry land to appear. And 
when the covering of water had been rolled up from 
the face of the earth, the earth showed itself to be i n 
an unsettled and unstablestate, thatisto say, itwasof 
a damp or moist and yielding nature. And the waters 


^Some have asked, "H ow could rock float on water?" The 
crust did not float on water; water was trapped and sealed 
under the crust. It was like a thin slab of rock resting on 
and covering an entire waterbed. As long as the water 
mattress does not rupture, a dense slab will rest on top of 
less-dense water. U nlikeawaterbed'sseal, which isonlya 
thin sheet of rubber, the chamber's seal was compressed 
rock almost 10-miles thick. Pressures in the crust 5 miles 
or more below the earth's surface are so great that the 
rock, if not rigidly contained, will flow like highly com¬ 
pressed, extremely stiff putty. T he slightest crack or open¬ 
ing, even around a small chunk of rock, could not open 
from below. 
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were gathered together into seas that were under the 
earth and within it, and upon it. And God made the 
earth from below, corridors and shafts, and channels 
for the passage of the waters;... Now, as for the earth, 
the lower part of it is like unto a thick sponge, for it 
resteth on the waters, [emphasisadded] 

The Bible often speaks of "the foundation(s) of the 
earth." 0 n D ay 3, th e earth's c ru st was I i teral I y estabi i sh ed, 
or set, on its foundation. Only by understanding some ba¬ 
sic physics and the role of subterranean water, will this— 
and the Flood—be cl ear. 

When the earth's crust ruptured on one day, the Flood 
began (Genesis 7:11). Water from the fountains of the 
great deep fell as rain. Subterranean water flowed with un¬ 
imaginable force horizontally through the subterranean 
chambers and up through the rupture. Pillars were 
crushed into fragmentsbythe increasing crustal loadsthey 
carried. Each pi liar's col I apse generated huge wavesin the 
surface water and pressure pulses in the subterranean wa¬ 
ter. Rock fragments, accelerated into space by astounding 
energy sources in the fountains of the great deep, became 
meteoroids (Brown, 2001, pp. 188-225). Thus, the pillars 
or "foundations of the world" were "laid bare." This may 
be what Psalm 18:15 refers to when it says, "Then the 
channels of water appeared, and the foundations of the 
world were laid bare." 


Rupture M echanisms 

But why might the pressure in the subterranean water in¬ 
crease enough to rupture thecrust?Tides Each "tidal lift" 
transferred energy from the M oon to the crust. As the mas¬ 
sive crust settled between lifts, most of that enormous en- 
ergy%as converted by friction into heat. For almost 2,000 
years, cyclic compression of pillars and viscous movement 
of subterranean water generated heat, expanding the sub¬ 
terranean water'svolume and increasing its pressure in the 
confined chamber. While some heat was conducted up 
into the crust and down through the subterranean cham¬ 
ber floor, itisdifficuitto calculate just how much. Never¬ 
theless, almost 2,000 years of slow thermal expansion of 
the subterranean water could easily have increased itspres- 
sure enough to rupture the crust. (For a small riseintem- 


^The energy added to the earth's crust every 12 hours by 
the gravitational pull of the M oon, and to a lesser extent 
the Sun, is proportional tothecrust'sweighttimestheav- 
erage lift distance. Whiie the lift distance is small, the 
mass I i fted before the FI ood was so gi ganti c that the total 
energy was huge. M ost of this energy became heatinside 
the subterranean chamber as the crust settled between 
lifts Today, ocean tides have comparabie lift, but oniy a 
rel ati vel y i n si gn i f i c an t m ass i s I i fted. 


perature, cool liquid water expands about ten times more 
than rock. Water's expan si on rate, relative and absoiute, is 
even greater as tern peratu res i ncrease.) 

if, as estimates indicate, thermal expansion from tidal 
heating ruptured the crust, the hydroplate theory's two 
starting conditions are reduced to one: the presence of a 
large volume of salty, subterranean water. The Bible 
speaks clearly of preFlood, subterranean water. (Brown, 
2001, p. 257) 

H ow hot might the high pressure water have become? 
M ineral structures in meteorites show that most were at 
one ti me at i east 750° F, a fact that perpi exes meteori te ex¬ 
perts. Two common mineral structures in meteorites 
show that they were once very hot—iron meteorites, once 
1,300°F and chondrules, once about 3,000°F (Brown, 
2001, pp. 222-223). Also, the matrix material encasing 
chondrulesshowsthermal metamorphism requiring tem¬ 
peratures of at least 750°F (Norton, 2002, p. 92). While 
the heat-generating mechanisms for each are different, 
all three would heat pillars using gravitational potential 
energy. Thisheatingthroughoutmeteoritesoccurred be¬ 
fore they were launched into supercoid space, where tem- 
peraturesare almost absoiute zero, -460°F. (Heating due 
to impacts, launch, or reentry would not be throughout 
the meteorites.) if meteorites came from the 
subterranean chamber, the subterranean water was 
extremely hot. 

Would such hot, erupting water kill all life, including 
life on Noah's Ark? Not necessarily. It depends on how 
much subterranean water escaped and where the Ark and 
various sea creatures were relative to the rupture and hot 
water currents. Today, the rupture is marked by the M id- 
Oceanic Ridge that encircles the earth like the seam of a 
basebal i. At the ti me of th e F i ood, abou 160% of th e earth's 
surface would have been at least 1,000 miles from the rup¬ 
ture. Certainly, in those regions the Ark and its cargo 
would have been relatively safe. In addition, water escap¬ 
ing from the subterranean chamber would rapidly cool as 
its pressure quickly dropped and as explosive evaporation, 
then mixing, occurred. 


Sinking C ontinents 

All subterranean water did not have to escape to Flood the 
entire earth. Remember, the thinner (and higher) portions 
of the crust were supported entirely by subterranean water, 
so as that water escaped, primarily the continents sank. 
Therefore, thefiooded earth resuited asmuch from sinking 
con ti n en ts a s from ri si n g wa ter. 

Genesis 7:20 says that the Flood waters covered all 
preF I ood mou ntai ns by 15 cu bits (about 22V 2 feet). T oday, 
mountain heights vary by thousands of feet, so why did 
many, if not all, preFlood mountainshave about the same 
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Figure2. A buckled mountain is^osed herealongtheSullivan River in Brit¬ 
ish Columbia, Canada. (Photograph courtesy of the Geological Society of 
C anada, number G SC 180345.) 0 bviously, these layers were soft, like wet 
sand, atthetimeof compress! on. Today, surface rocks are brittle. Standard ex- 
pi anationsfor buckled mountains, and mountain formation in general, are se¬ 
riously flawed (Brown, 2001, p. 311). 


elevation? (Some commentators, add¬ 
ing words not in the Bible, have said 
that "at least" 15 cubits of water were 
above all the earth's mountains Others 
have said that the text means the Ark, 
whose height was 30 cubits must have 
been only half submerged and did not 
run into mountain peaks) The expla¬ 
nation becomes clear if we recognize 
that the earth was founded on and 
spread out above waters (Psalms 24:2, 

104:3, and 136:6). 

On Day 3 of the creation week, the 
higher a continent rose outof the water, 
the more pressure it exerted on the sub¬ 
terranean water directly below. There¬ 
fore, as the land rose higher, it would 
have risen more slowly, giving pre- 
Flood mountains similar heights. (To 
demonstrate this buoyancy effect, sup¬ 
port a large rock under water with one 
hand. Notice how the pressure on your 
hand increasesasyou lift the rock out of 
the water.) 

Almost 2,000 yearslater, as the Flood 
waters rose and continents sank, another 
effect equalized mountain elevations 
even more. To visualize that effect, place the finger tips of 
your hand on a table. Now slowly push the palm of that 
hand (representing a sinking continent) toward the table 
(representing the subterranean chamber floor). Noticehow 
th e fi n ger ti ps (represent! n g pi 11 ars) i n con tact wi th th e tabi e 
mustslideawayfrom each other. Now imagine many hands 
with their finger tips resting on a large globe, but with each 
finger tip connected to one or more finger tips of an adja- 
centhand. If onepalm were pushed down with greater force 
because it was higher than all others its finger tips would 
push outward against the fingers of all adjacenthands push¬ 
ing theirpalmsup.Li kewi se, th e greater pressu re exerted by 
higher, thereby less buoyant, mountains would tend to lift 
lower mountains further equalizing their heightsabove the 
rising water—just as Genesis 7:20 states 

As the first days and weeks of the F lood passed, more and 
more of the crust rested on the subterranean chamber floor, 
i n c reasi n gl y restri cti n g th e water's escape. T h e verti cal wal I s 
on each side of the rupture were almost 10 miles high. Be¬ 
cause the rock'spressurein the bottom half of each wall ex¬ 
ceeded its crushing strength, the unsupported, unconfined 
wallscontinually crumbled—for 150 days (Genesis 7:28). 
During that time, the upward-jetting, supersonic fountains 
of the great deep removed that ru bble, widen! ng the ru ptu re 
hundreds of miles like falling dominoes, all around the 
earth. 


M ass deep in the mantle shifted slightly toward these 
relatively unloaded portions of the chamber floor. Sud¬ 
denly, the chamber floor buckled upward beneath the 
widened rupture, first forming the M id-Atlantic portion of 
the M id-0 ceanic Ridge.The crust slid on lubricating wa¬ 
ter, downhill and away from that Atlantic-Ridge segment. 
Sliding continental plates—the hydroplates—crashed and 
compressed, in whatiscalled the "compression event." 

WeakerportionsofthehydropI ates c r u sh ed, th i c ken ed, 
and buckled. In doing so, new postFlood continents rose 
outof the F lood waters, allowing water to drain into newly 
opened ocean basins. Buckled mountains also formed, as 
shown in Figure 2. For each cubic mile of land that rose 
out of the Flood waters, one cubic mile of Flood water 
could drain. (Note: today the volume of all land above sea 
level is only one-tenth the volume of water on earth.) 
Other dramatic consequences in the Pacific, including 
formation of gigantic oceanic trenches, are discussed in 
Brown, 2001, pp. 120-137. 

Sliding rock-on-rock contacts quickly became molten 
rock-water m i xtu res T h i s expl ai n s why m agm a contai ns a 
surprising amount of dissolved water, why a thin saltwater 
layer appears to be under all continents at the depth pre¬ 
dicted by the hydroplate theory^, and why a thick layer of 
water appears to be under the Tibetan Plateau.^ 








70 


C reation Research Society Quarterly 


Other Questions 

For centuries, hundreds of sincere questions concerning 
the Flood have been asked; they deserve thoughtful an¬ 
swers Without clear answers, a "vacuum" has existed into 
which evolutionists have placed faulty theories Telling 
nonbel i evers to si mply bel i eve the B i ble accompi ishes I it- 
tle. While some may feel this is a proper response, it usu¬ 
al I y an gers n on bel i evers u n n ecessarl I y. 

One philosophical question, partially answered in the 
introduction, lurks in the background: "Was the Flood 
'programmed' from the beginning?" In my opinion, the 
answer is "no." Sin has physical consequences (Genesis 
3). What might they be when every intent of all humans 
except Noah was evil continuously (Genesis 6:5, 7:1)? 
M an'ssin mighthavedirectlycaused anyof a million phys¬ 
ical changes within the earth that either (1) allowed the 
subterranean water's pressure to exceed a high threshold 
and rupture the crust or (2) produced a flaw, such as a 
unique microscopic crack, at the earth's surface. 


'’"M agnetotelluric measurements show the lower conti¬ 
nental crusttobeelectricallyconductiveglobally... The 
most probable candidates for the conduction mecha¬ 
nisms are small amounts of interconnected saline pore 
fluids and interconnected thin films of graphite.... We 
favor the supercritical saline fluid model ... . " 
(Hyndman etal., 1993, pp. 325-344) 

W hile these authors favor the saltwater explanation for 
this electricai conductivity, they visualize this salt water 
contained in so many microscopic pockets that they are 
electricaily connected horizontally. This puzzles the au¬ 
thors, because with so much horizontal connectivity, they 
reason there should also be vertical connectivity. Over 
long geological ages, this water should have leaked up to 
the earth's surface. 

The hydroplate theory resolves this problem. The salt¬ 
water layer began with worldwide connectivity. H igh com¬ 
pression in the rock immediately above the subterranean 
water al I owed no verti cal porosity. T he su bterranean water 
layer simply became thinner as water escaped during the 
Flood. 

5"A layer of aqueous fluids could produce the conduc¬ 
tance observed in Tibet with a lower fluid fraction and/or 
layer thickness than considered above for partial melt. 
For exam pie, a layer only 1.6 km thick containing 10% of 
100 S/m brine would be needed to yield the observed 
10,000-S conductance." (Wei etal., 2001, pp. 716-718.) 

The hydroplate theory makes 34 explicit predictions. 
This prediction that large volumes of pooled saltwater are 
beneath major mountainswasfirst made in 1980. Saltwa¬ 
ter appears to be about 10 miles below the Tibetan Pla¬ 
teau, which issurrounded by the largest mountain range 
on earth. 


Of course, God could simply have commanded the 
earth's crust to crack after the subterranean pressure had 
risen. God spokethe universe into existence, so command¬ 
ing a microscopic crack to form at the right place—which 
is all it would take—is not difficult to imagine. 


C onclusion 

Day 2— a key to explaining the Flood— has been poorly un¬ 
derstood. As Peter wrote, people would not understand that 
earth's crust was formed out of and by water which later 
flooded the earth. This proposed interpretation of Day 2 
helps us appreciate the presence of so much subterranean 
water, the power of "the fountains of the great deep," why 
they erupted so quickly (on one day), and where the Flood 
waters came from and where they went. Had the Flood 
been better understood before C harles D arwi n popu Iarized 
evolution, that "idea vacuum" would never have formed, 
and manymore would have recognized evolutionary expla¬ 
nations as obviously inferior. Evolution would not have 
flourished. Our task, then, is to fill this "vacuum" by ex¬ 
plaining to others what we now know about the Flood. 
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Book Review 

The Right Q uestions; Truth, M eaning, and Public D ebate by Phillip E .Johnson 
InterVarsityPress, DownersG rove, IL. 2002, Blpages, $16 


The modern intelligent design (ID) movement began in 
1991 with the publication of D arwin on Trial byathen-ob- 
scu re Berkeley law professor. Dr. PhillipJohnson.ThelD 
movement and J ohnson have come a long way si nee then. 
The idea that life originated from an intelligent cause has 
become respectable once again, and Darwinian evolution 
is receiving strong challenges on many fronts. 

Beforejohnson started hiswork, creationists of various 
persuasionsfought with each other over such issues as the 
age of the earth. Flood geology, and the meaning of the 
fossil record. Whiletheseissuesareimportant,Johnson ar¬ 
gued that these are not the key questions with regard to 
public debate. Johnson launched a new strategy; it might 
be called "unite and win" (p. 9). 

What Johnson did was to ask the right questions: "Is 
nature all there is? Can natural forces alone explain the 
universe and everythingin it?Did life arise by blind, mate¬ 
rialistic Darwinian processes, ordoestheevidencepointto 
other forces?" (p. 9) Christians may argue about how God 
created, buttheyall agree thatthe universe isthe work of a 
personal, all-powerful God. The beauty of Phillip John¬ 
son's approach is that it has the ability to unite C hristians 
across a broad spectrum. Indeed, many believe the ID 
movement has largely achieved thisgoal, and naturalistic 
philosophy is feeling intense pressure as a result. 

This latest book by Phillip Johnson is considerably 
different from hisearlier works which concentrated on the 
logic and science associated with the Darwinian evolution 
vs intelligent design controversy. The Right Questions isan 
intensely personal account in which Johnson talks more 
about his personal faith and I ess about evolution and design. 

Johnson spends a fair amount of time discussing how 
science is defined, a fundamental question in the evolu- 
tion/design debate. I s science I i mited to explori ng naturaI 
explanations for natural phenomena, or should all logical 
explanations (naturalistic or not) be considered? 

In today's world "a credulouspublic istaught to accept 
philosophical naturalism/materialism as inherent in the 
definition of science" (p. 33). N aturalism isthe philosophy 
that nature is all there is. That is, it'sthe belief that there is 
no supernatural aspect to existence. Naturalism says that 
everything can be explained by the laws of chemistry, 
physics, and random chance. 


At the same time, however, modern discoveries in bio¬ 
chemistry andotherbranchesofscienceareprovidingnew 
compelling evidence that nature is not all there isto real¬ 
ity. The discoveries that DN A hasa complex code (infor¬ 
mation), and that many biological systems have the 
property of "specified complexity" provide strong support 
for the intelligent design of life. 

N everth el ess, th e sc i en c e estab I i sh m en t, d u e to i ts n atu - 
ral i sti c bi as, con ti n u es to su ppress and d i sm i ss th i s com pel- 
I i ng evi dence. J ohnson says that most peopi e "i nsti ncti vel y 
recogn i ze th at a su pern atu ral i n tel I i gen c e m u st be at work 
in the wonder of biology. Ittakesyearsof indoctrination to 
learn to ignore the evidence of intelligent design thatisso 
apparent before our very eyes" (p. 35). 

Interestingly, while the science establishmentholdsfast 
to its naturalistic philosophy, most Americans aren't buy¬ 
ing it. For example, a C leveland Plain D ealer poll (M ay 
2002) fou n d th at on I y 8 percent of 0 h i oans accept n atu ral - 
istic evolution as the best explanation for the origin and de¬ 
velopment of life. Most of the rest believe that an 
intelIigent cause was i nvolved. 

The debate between evolution and design/creation usu¬ 
ally focuses on the first chapter of Genesis "In the begin¬ 
ning God created...." Johnson says it is time to focus 
instead on the first chapter of John: "In the beginning was 
the Word...." The Word (God) implies information and 
intelligence. Johnson argues that "the evidence of science 
shows that'in the beginning was the Word' isastruescien- 
tifically as it is true theologically, spiritually and in every 
other way" (p. 141). 

Injulyof 2001 Dr. Johnson suffered a debilitating stroke 
that hampered him physically, but his mind remained 
sharp and focused. I n the process of his recovery, J ohnson's 
faith in God was strengthened and entered a new dimen¬ 
sion. His newly found, deeper trust in God is reflected in 
The Right Questions. Phillip Johnson has been asking (and 
answeri ng) the ri ght q u esti onsfor a dozen years now, and i n 
the processhe has transformed the evolution/design debate 
in ways that will have repercussions for years to come. 

Robert Lattimer, Ph.D. 
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Hudson, Ohio 44235 
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T he E vaporite D eposits of Saitville, Virginia 

EmmettL. Williams* 


Abstract 


Suggestions by various authors for the origin of 
evaporite deposits in theSaItville, Virginia region 
are reviewed. Past tectonic activity and its effects 
on the evaporites are discussed. T he geologic set- 
tingofthearea is noted, and the mining and man¬ 


ufacturing history in Smyth and Washington 
counties in relation to the evaporite deposits is 
briefly described. A preliminary young earth- 
Flood model for evaporite formation and sub¬ 
sequent tecton ism is presented. 


Introduction 

As you drive into the small, picturesque town of Saitvillein 
southwestern Virginia you are greeted by the sign (Figure 
1), Welcome to Scenic Saitville: Salt Capital of the Con¬ 
federacy. Toward the end of the War Between the States 
the facilities in this Smyth County town (Figure 2) pro¬ 
duced most of the salt consumed by the Confederacy. Ap¬ 
proximately 200 million pounds of salt were produced in 
Saitville during 1864 (Whisonant, 1996, p. 21). The salt 
was removed from wellsin theSaItville Valley which isun- 
derlain by the M ississippian Maccrady Formation con¬ 
taining red, green and gray shales, siltstone, limestone, 
dolostone, and evaporite deposits (halite [NaCI], anhy¬ 
drite [CaS 04 ] and gypsum [CaSO4-2H20]). The various 
suggested mechanisms of formation of the evaporites will 
be presented including an origin of the minerals based on 
a Flood, young-earth model. 


Salt and Gypsum Production in Saitville 
Valley; H istory and Aftermath 

In the colonial era, around the 1750s Charles Camp¬ 
bell obtained a patent for the land containing most of the 
sal i ne ponds and spri ngs i n the val I ey from K i ng G eorge 11. 
After thedeath ofCampbell, thegrantwenttohisonlyson, 
William, who, during the Revolution, commanded Colo¬ 
nial forces at Kings M ountain and won the battle against 
Loyalistsled by M ajor Patrick Ferguson. M anyofthemen 
who fought with Campbell were from southwest Virginia 
and participated in the overmountain march to Kings 
M ountain. it is ironic that these men are referred to as Pa¬ 
triots, whereas I ess than 100 years later, the Southern men 
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Figure 1. Sign at town iimitsofSaitviiie, Virginia. 



Figure2. Location of Saitviiiein southwestern Virginia. 


who attempted to defend their homeland are called 
Rebels It depends on who wins the war! 

The first known commercial development of salt was 
initiated in 1782 byArthurCampbell, acousin of William. 
T hese early salt works of the late 1700s consisted 
of welisfrom which the brine was drawn, furnacesin 
open shedsin which saline waters were boiled in [8 
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Figures. Replica of salt furnaces with kettles in which 
brine solutions were evaporated, Saitville, Virginia. 


to 12-gallon] kettles, and salt houses where salt was 
stored... (Whisonant, 1996, p. 25). [Bracketsadded.j 
William King, who owned land adjacent to the Camp¬ 
bells, dug a mine shaft 200 feet downward into the 
M accrady which almost filled with water. Therefore, he 
produced salt by the well and furnace method also. King 
was obtaining 200 bushels of salt per day by 1800. 

Watson (1909, p. 119) claimed thatthe earliest borings 
for salt in the valley "...were in the old swampy lake-cov¬ 
ered area near the present site of the town of Saitville." I n 
1840, a mine shaft 210 feet deep struck a bed of rock salt. 
But the mining of salt was never attempted, the mineral 
was always recovered from the salt brinesin the wells. Re¬ 
productions of the salt furnaces with kettles and walking 
beam brine pumps to pump the saline solution to the sur¬ 
face can be seen at a Park located along Route 91near the 
southern town limit of Saitville (Figures 3 and 4). The im¬ 
portance of Saitville during the War for Southern Inde¬ 
pendence and the battles fought over control of the town 
are covered in the excellent article by Whisonant (1996) 
along with a discussion of the geology of the area. 

Two of the major salt operations were sold to the M a- 
thieson Alkali Works which was chartered in 1892 and be¬ 
gan salt production atSaItvillein 1895 (Sharpe, 1985, p. 42; 
Craig, 1973, p. 7).Thecompanycontinuedtominesaltin 
the "old well field" until around 1930 (the deepest well be¬ 
ing 2380 feet) when a high pressure well field was placed in 
operation with wellsover 4000 feet in depth (C ooper, 1966, 
p. 28). By 1906, M athieson had ceased salt manufacture 
and concentrated on producing salt by-products (Whiso¬ 
nant, 1996, p. 28). Accordi ng to Cooper (1966, pp. 28,29): 

The Mathieson Chemical Corporation merged 
with Olin Industries in 1954. Olin M athieson pro¬ 
duces gaseous and liquid chlorine, soda ash, techni¬ 
cal carbonate, and ammonia soda by processing 
brine. Limestone mined in Rich Valley is trans¬ 
ported to Saitville by aerial tram [Figures] and iscal- 
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Figure 4. Replica of walking beam brine pump which 
wasused to draw brine solutionsfrom belowthe ground, 
Saitville, Virginia. 



Figures. A portion ofthe former aerial tram can be seen 
beyond the post office in Saitville, Virginia. 


cined to lime which is used in production of alkali. 
The carbon dioxide derived from calcination is re¬ 
covered and processed into liquid carbon dioxide 
and Dry Ice. Hydrazine isalso produced at Saitville. 
[Bracketsadded.j 

All manufacturing and brine production ceased in Salt- 
villein theearly 1970s Salty ponds still dotthe floor ofthe 
valley (Figure 6). The movement of salt to the surface 
"...created the only salt marsh habitat in the western area of 
Virginia" (Ogle, 1999, p. 2). About 20 percent ofthe valley 
iscovered with standing water (M cDonald, 2000, p. 10). 

Gypsum was found in the M accrady and mined near 
Plasterco (Figure 7) as early as 1815 (Cooper, 1966, p. 
29). The Buena Vista Plaster Co. operated mines, quar¬ 
ries and a calcining plant in Plasterco in the late 1800sto 
the early 1900s. The United States Gypsum Co. leased 
the Buena Vista facilities in 1909, and purchased them in 
the 1920s (Sharpe, 1985, p. 41). "The No. 6 mine [at 
Plasterco] was operated from 1911 to 1979 and was the 
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F igure 6. Some of the many salt pondsthat dot the land¬ 
scape in Saitville, Virginia, creating a salt marsh envi¬ 
ronment N ote highlands in the background. 


deepest gypsum mine in the world" (Sharpe, 1985, p. 41) 
at that time [Brackets added]. At first during the 1800s, 
gypsum was sold strictly for agricultural purposes, then 
later for wallboard products also. Several mining opera- 
tionsfor gypsum developed northeast of Saitville and the 
last mining of the mineral occurred at Locust Cove (Fig¬ 
ure 7). All mines and wallboard plantsarenot now in op¬ 
eration. It bears mentioning that all the known salt 
deposits were located " in the immediate vicinity of Sait¬ 
ville" (Cooper, 1966, p. 24), whereas gypsum and anhy¬ 
drite deposits were found from "...a few miles southwest 
of Plasterco northeast to Locust Cove" (Cooper, p. 27). 
M ajor modern mining of gypsum and anhydrite was ac¬ 
complished atPlasterco and LocustCove. Salt extraction 
was possi bl e on I y at Sal tvi 11 e. 

The Environmental Protection Agency presently is 
overseeing a Superfund Site Clean-Up operation around 
Saitville. The site description isasfollows: 

The Saitville Waste Disposal Ponds site in Smyth 
and Washington Counties Virginia ...isa 125 acre 
site... The site consists of the Former Chlorine Plant 
Site (FC PS), two large waste impoundments, and ar¬ 
eas to which contamination has migrated including 
the North Forkof the Holston River. TheSaltvillefa- 
cility wasin operation from 1895 to 1972. Several dif¬ 
ferent waste streams were generated over that period 
of time. The primary contaminant of concern is mer¬ 
cury, which wasin a waste product generated from the 
C hlorine Plant which operated from the early 1950s 
to 1972. M ercury contamination at the site has been 
found to threaten fish and other aquatic organisms in 
the River and presents a risk to those who may come 
in direct contact with the disposed waste or eat fish 
caught in the River. M ercury has contaminated the 
two waste ponds the FCPS area and an 
undetermined length of the River (E PA, 2002). 
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Figure?. Location of the former evaporite mining and 
manufacturing faciiities in Smyth and Washington 
Counties, Virginia (after Neison, 1973, p. 540). Marion 
and Abington are county seats of Smyth and Washington 
C ounties, respectiveiy. 


G eologic Setting 


Saitville, located in northwestern Smyth County in the 
narrow Sal tvi 11 e V al I ey near the W ash i ngton C ou nty I i ne, 
is situated within the Valley and Ridge Province of the 
Southern Appalachians As stated earlier, the valley is un¬ 
derlain by the M accrady Formation. Overlying the M ac- 
crady is the Little Valley Formation, whereas the Price 
Formation underlies the M accrady (Figure 8). The floor 
of the valley is at 1740 ft. above sea level and is approxi¬ 
mately 8000 ft. in length and 2750 ft. at its maximum 
width. The valley is surrounded by peaks and knobs rang¬ 
ing from 300 to 600 ft. above the valley floor (Figure9). A 
break in the heights occurs at the northern end of the val¬ 
ley at Saitville Gap (M cDonald, 2000, p. 10; McDonald 
and Bartlett, 1983, p. 454). 

The evaporites were formed in the Plasterco-Saltville- 
LocustCove region of Smyth and Washington Counties 
(Figure 7). This area is "...in the Greendale syncline... 
which istruncated on thesoutheast, overturned side bythe 
Saitville Fault which thrusts Cambrian onto M ississippian 
strata" (Warne, 1990, p. 72). Thisoverturned southeastern 
limb of the syncline lying in contact with the Saitville 
thrust is where most of the evaporite deposits are found 
(Nelson, 1973, p. 539). The Greendale syncline isconsid- 
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Figures. A geologic cross section of the evaporite deposits between Plasterco and Saitville (after Withington, 1965, p. 
38). 


ered important because it contains the youngest forma¬ 
tions, the M ississippian strata (according to the geologic 
timetable),"...occurring in the middle of the Valley be¬ 
tween the Blue Ridge and Appalachian Plateaus" (Butts, 
1973, p. 457). 

T he Sal tvi 11 e F au 11 has a strl ke I ength of 430 m i I es from 
northern Alabama to southwestern Virginia (House and 
Gray, 1982, p. 833) and stratigraphic displacement of over 
16,000 feet (Sharpe, 1985, p. 43). It is considered "...the 
best example of large-scale footwall folds at the end of a 
major Appalachian thrust..." along its trace in southwest¬ 
ern Virginia (M ilici, 1970, p. 136). It is conjectured that 
the folding developed prior to thrusting as Brent (1985, p. 
82) noted that large synclines were completely formed in 
southwest Virginia before northwest moving thrusts 
reached the southeastern flanks of the synclines. 

Various Proposals on 
H owthe E vaporites F ormed 

The first recorded account concerning the origin of the 
evaporite deposits in the Saitville region appears to have 
been given byW.B. Rogers(1836 reprinted in 1884). He 
suggested that since the pyrite-containing shale is found 
in fragments mixed with gypsum and clay of the salt 
wells, the iron pyrite(FeS 2 ) wasoxidized producing sul¬ 
furic acid which reacted with the surrounding limestone 
producingcalcium sulfate. Recognizingthatsaltdeposits 
occur along with gypsum deposits, Stevenson (1885) ad¬ 
vanced a similar proposal concerning the origin of the 
gypsum deposits. The inpouring of water from sulfur 
springs into a littoral lake in the deep Saitville basin re¬ 
acted with dissolved calcium carbonate in solution, 
forming gypsum deposits. 

Eckel (1903) offered a model of deposition of the inter- 
bedded salt and gypsum deposits by the mechanism of 
evaporation of seawater in a partially or entirely enclosed 



from the town of Saitville. 

basin. Stose(1913, p. 73) concluded that the gypsum and 
salt minerals were: 

...derived from calcareous-argillaceous sediments 
which originally contained disseminated gypsum 
and salt precipitated in a partially inclosed [sic] arm 
of theseaduringthedeposition of the M accrady for¬ 
mation, these mineralshaving been concentrated in 
the same formation by ground waters which circu¬ 
lated along the fault contact... dissolved the calcium 
carbonate from the earthy limestones, and segre¬ 
gated the gypsum and salt in gypsiferous and saline 
beds by chemical selection. 

Withington (1965), observing that "...laminated gyp¬ 
sum, typical of bedded gypsum deposits..."(p. 39) had 
been found in the isolated gypsum blocks mined thusfar. 
Heassumed that the salt and calcium sulfate (likely in the 
form of anhydrite) werelaid down asaportion oftheorigi- 
nal depositional sequence. The M accrady near Plasterco 
and Saitville originally may have contained bedded cal¬ 
cium sulfate, salt, shale and thin sandstone in an approxi¬ 
mately 100 feet thick unit. "The M accrady acted as a 
lubricated massover which the thrust plate glided" (p.40). 
During the thrusting process, the overriding matter ex- 
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ley region (after M cD onald, 2000, p. 11). 


truded the M accrady in frontof it which concentrated the 
CaS 04 and salt by plastic flow, thickening the formation. 
Simultaneously, limestones and other impurities were in¬ 
troduced into the evaporites by the force of the thrusting 
process Fragmentsof the LittleValley Limestone and pos 
sibly the underlying Price were moved with and into "...the 
jumbled mass of the M accrady" (p. 40). Bedded gypsum 
found at the Plasterco mine (in the upper M accrady) was 
not disturbed very much by the thrusting process as the 
major movement "...took place east and southeast of Plas 
terco" (p. 40). F igure 8 is a cross section of the evaporite 
depositsin relation tohismodel of howthebedsformed in 
the Saitville-Plasterco area. 

Byron Cooper (1966, p. 14) observed that: 

The M accrady Formation in the Plasterco-Salt- 
ville-Broadford-Locust Cove belt of outcrop shows 
some of the most remarkable local stratigraphic varia¬ 
tions of any formation in the southern Appalachians 
Cooper (pp. 11, 29) stated that the Greendale syncline 
wasadepositional syncline where evaporites which include 
halite, minor blue salt, anhydrite, gypsum and dolomite oc¬ 
cur mainly in the M accrady plastic shale member. All of 
these mated alsoriginally formed as broad lenses or bedsbut 
were subjected to shearing, folding and cataclasis causing 
considerable disruptive flow and redistribution in the upper 
limb of the syncline. Saltin thislimb ismainlyfound as tec¬ 
tonic breccia(cataclasts).Thepresenceofsaltbrecciasin the 
limbdoesnotimplythatall oftheSaItvillesaltistectonic. In 
theuprightlowerlimbofthe syncline, well cuttingsfrom the 
high pressure brine fields have shown that some of the salt 
"...could be from indigenous salt beds" (p. 27). 


As for gypsum and anhydrite in the mine at Plasterco, 
the minerals are present together as "...large lenslike to 
pod-shaped..." bodies in such a relationship "that the an¬ 
hydrite was definitely earlier than the gypsum." The gyp¬ 
sum from the mines at North Holston was in bedded 
deposits and was completely hydrated "...but mixed with 
anhydrite down dip" (p. 28). The gypsum at Locust Cove 
isalso bedded but completely hydrated (Cooper, 1966, p. 
28). Later, Nelson (1973, p. 545) noted the presence of 
small amountsof anhydrite in some of the deepest gypsum 
layersat Locust Cove. 

Cooper claimed that the environmental conditions 
necessary for a dolomite-anhydrite-halite depositional se¬ 
quence are "...evaporation of marine waters in a stilled ba¬ 
sin replenished from time to time by seawater" (p. 29). 
This evaporation probably occurred over at least 2000 
square miles to have enough seawater to form the anhy¬ 
drite found in the region. 

The special depositional conditions that must 
have existed in the Saitville district are noteworthy. 
W hereas the M accrady on the north west flank of the 
Greendale syncline isgenerally only about 165 feet 
thick at most... the thicknesses of plastic shale and 
evaporites in the upper M accrady of the southeast 
limb, range up to 1,700 feet, signifies profound dif¬ 
ferential subsidence in the axial portion of the 
Greendale syncline and its northeastward extension, 
the Locust Cove syncline (p. 29). 

A geol ogi c secti on (F i gu re 10) of Sal tvi 11 e V al I ey i 11 u strates 
the above observation. C ooper considered that this differ¬ 
ential downwarping during the local M accrady deposition 
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Figure 11. G eologic map of the Saitville-Palsterco region (from C ooper, 1966, p. 13). 


was an "embryotectonic forerunner" of the syncline. Thus 
the synclinal folds were developing during the M accrady 
depositional process "Numerous repetitions of anhydrite 
and dolomite in the red, green and gray shales suggest cy¬ 
clical conditions of evaporite formation... Overturning of 
the southeast limb of the fold..." (p. 30) caused anhydrite 
bodies to elongate into pods The deposited anhydrite was 
"...hydrated wholly or partially to gypsum" (p. 30). Coo¬ 
per's i nterpretati on of th e geol ogy of the Sal tvi 11 e-P I asterco 
areaisshown in Figure 11. 

The fact that...gypsum bodies and salt bodies are 
not known to occur together in the Virginia deposits 
may imply that the hydration of the anhydrite and 
dissolution of salt went on simultaneously (p. 28). 


Cooper (p. 15) conjectured that Locust Cove and the 
Sal tvi 11 e-P I asterco locations probably were part of the 
main evaporating basin and possibly the Locust Cove de- 
positcould have formed in a separate basin "...in which no 
salt and only anhydrite and possibly some dolomite were 
deposited by the evaporating waters" (p. 15). 

Sharpe (1985, p. 44) stated that "The M accrady Forma¬ 
tion wasdeposited in a mud-rich sabkha environment." 

Gypsum and anhydrite were deposited as dia- 
genetic minerals within the tidal flat sediments... 
G round water moves by capillary action through the 
sedi ments above the water table. Recharge occurs by 
lateral movement of seawater through the tidal flat 
wedge and periodic storm flooding (Sharpe, p. 45). 
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Gypsum and anhydrite were subjected to alteration and 
deformation after deposition forming the "boulder zone." 
Lenslike masses of anhydride and gypsum "...were de¬ 
formed, folded and thickened by plastic flow..." when the 
Greendale and Locust Cove synclines were formed and 
the Saitviiie thrust was active (Sharpe, p. 46). 

A thick bed of gypsum known as the "footwall 
seam" occurs at the top of the M accrady F ormation 
in the No. 6 mine (Sharpe, p. 46). 

T h e seam was u p to 50 feet th i c k an d was m i n ed to a d epth 
of 1420 feet where it graded into anhydrite. Sharpe (p. 46) 
considered that the seam was a shaliow subtidal deposit. 
The seam was not present at the Locust Cove M ine. 

Warne(1990, p. iii) conjectured that the thick salt and 
gypsum deposits in the Saitville region were the result of 
local syndepositional subsidence, a change from humid to 
arid climate as the North American Piate drifted north¬ 
ward and an eustatic sea-ievel rise. These evaporite depos¬ 
its could have been thickened and concentrated into 
boudins by movement of the Saitville thrust fault with 
thixotropic cl ays acting as principal lubricants(p. 90). 

Vertical tectonic movement could have hindered ma¬ 
rine water movement out of the subsiding basin which 
wouid haveincreased brine residence time so that the wa¬ 
ters became saturated with halite and anhydrite. The rap¬ 
idly subsiding Greendale basin acted as a deep water 
mari ne sal ina at first where bedded gypsum, anhydrite and 
halite were deposited. The basin wasquicklyfilled and iev- 
eled by deposition with primariiy halite in the deepest 
parts of the basin. Sabkha and mudflat deposits of 
evaporites then became the primary mode of precipita¬ 
tion. Siliciclasticsflowed into the basin during minor sea- 
level fluctuations which resulted in interbedded shales 
and evaporitesin the M accrady (pp. 140-149). 

Some Problems with Evaporite 
D eposition M odels 

M any geologic modeisfor the deposition of evaporites in¬ 
clude the assumption of arid or semi-arid climate consid¬ 
ered necessary to evaporate seawater. Krumbein (1951) 
cataloged the various evaporite deposits in the United 
States according to their position in the geoiogic coiumn. 
Using the geologic timetable, he noted "...that evaporites 
occur in rocks of every system from Ordovician through 
Tertiary" (p. 63). Later in the article he stated that: 

...thereseemsno need for calling upon "general arid¬ 
ity" during a geologic period to account for its eva¬ 
porites Rather, the implication for historical geology 
is that tectono-environmental conditions for evapo¬ 
rites were of common occurrence, and that the eva¬ 
porites fit into the climatic picture of any period as 
normal iy expected phenomena (p. 80). 


Thus, arid or semi-arid conditions may not be necessary to 
form evaporites. The modern geologic modelsthat require 
aridity to cause evaporation include sabkhas, marginal salt 
pans relict seas, desert iakes, mud flats, salt flats barred 
basinsand lagoonsto name a few. Today, sabkhas are more 
frequently suggested asa mechanism for certain evaporite 
deposits that formed in the past. Kendall (1979a, p. 145) 
observed: 

The dogma of the decade—supratidal (sabkha) 
evaporites-has become much too one-sided be¬ 
cause there are other evaporite types that clearly are 
of subaqueous origin. It isprobabiy truethat, given 
the correct environmental conditions, evaporitescan 
mimic most other sediment types 
A sampling of evaporite format!on modelscan be found in 
the Appendix. There is no doubt that minor evaporite 
depositscan presentlyform in small amountsbythemech- 
anismsnoted previously. Itappearsunlikelythatthe mas¬ 
sive evaporite deposits in the geologic record aretheresult 
of such mechanisms. Forinstance, consider the remarksof 
Austin and H umphreys(1990, p. 22) on halitedeposition: 

M any have assumed that the major pathway for 
N a+ removal from today'socean isthe deposition of 
the mineral halite. H owever, the major halite depos 
itsaccumulate currently from concentrated river wa¬ 
ter on the continents, not from the ocean. M odern 
m ari n e sed i m en tary deposi ts are n earl y d evoi d of h a- 
lite. Recent marine salt flats and coastal lagoons 
occur along the Persian Gulf, alongtheGulf of Cali¬ 
fornia, and on the west coast of Australia, but they 
have very meager deposits of halite. When halite is 
deposited in marine salt flats and coastal lagoons, 
freshening of the brine after deposition often 
redissolves the halite. 

T he above observations support what Smith, F riedman 
and M cLaughlin (1987, p. 826) claimed concerning salt 
deposition in a modern desiccating saline lake: 

Theinitial pu rpose of our study wasto understand 
better how "primary" crystallization processes in a 
desi ccati ng sal i ne I ake carry an i mpri nt i n the sped es 
and isotopic content of the hydrated minerals that 
can be translated into a paleoclimatic record... It is 
perhaps ironic that what we have determined isthat 
in saltbodieshavingthisbulkcomposition, and crys¬ 
tallized in an area with marked seasons, there is no 
such record, because the "primary" hydrated-min- 
eral assemblages never survive more than a few 
months. In determining this, however, we developed 
a basisfor predicting that the record that will survive 
isthe mineral assemblage existing after post-depo- 
sitional diagenesishasceased.Thiswill happen only 
after a sal i ne I ayer i s bu ri ed to depths where seasonal 
changes cease and near-mean annual temperatures 
f or th e area p revai Landthisisprobablyamoreu sef u I 
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component of paleoclimatic data than theoneweset 
out to determine. 

Preservation of "evaporites" may have depended upon 
rapid burial atdepth to avoid resolution. Another control¬ 
ling factor may have been the formation of evaporites in 
great d epth s of water underconditionsnoto perati n g pres- 
ently. Kendall (1979a, p. 145) noted that "...Areasof pres¬ 
ent day evaporite deposition comparable in size with 
those of the past are absent." Continuing in this direc¬ 
tion, Whitcomb and Morris (1963, p. 412) stated that 
present rates of evaporation are too slow to develop huge 
salt deposits which later tectonic activity formed into 
domes. Often domes have diameters of 1000 feet to two 
miles and extend downward several thousand feet. Evap¬ 
oration of standing water would require a column of sea¬ 
water 8000 feet deep to produce a 100 feet-deep deposit 
of salt(p. 413). 

Nevins (1974, p. 243), in discussing the Castile eva¬ 
porite beds of west Texas and southeast N ew M exico, ex¬ 
plained that the ratio of CaS 04 and NaCI in these beds is 
not in agreement with the ratio of the two compoundsthat 
would be expected from the evaporation of normal seawa¬ 
ter. Nelson (1973, pp. 546, 547), in descri bing the salt de¬ 
posits of Saitvi lie noted: 

The composition of brines obtained by dissolu¬ 
tion of the salt deposits at Saitville is notably defi¬ 
cient in magnesium..., and neither magnesium nor 
potassium bearing salts have been found. The pro¬ 
portions of carbonate, sulfate, and chloride in the 
section do not conform with those expected by pro¬ 
gressive evaporation of seawater... In common with 
many sait deposits, the proportion of sulfates is too 
high compared to chloride. Instead, the basin must 
have been a relatively small one connected to the 
open sea in such a manner that the residual brines 
could be freshened after halite and anhydrite began 
precipitating. 

Are evaporites properlylabeled?Whitcomband M orris 
(1963) stated "M odern writersaregraduallycomingtothe 
opinion that even the stratified evaporite beds are very 
largely the result of metamorphic processes rather than 
simple sedimentation and evaporation" (p. 416). Kendall 
(1979a) commented: 

Lastly but most importantly, evaporites are most 
susceptible to extensive post-depositional change. 
The solubility of evaporite minerals, the tendency 
for metastable hydrates to be precipitated, and the 
susceptibility of salts to flowage under burial condi¬ 
tions are features unique to evaporites and have the 
common result of obliterating original sedimentary 
characteristics during diagenesis. The profound ef¬ 
fects of th ese c h an ges m ean s th at som e evapori tes are 
better considered metamorphic rocks than sedi¬ 
ments (p. 145). 


C reationist M odeisof E vaporite Formation 

Whitcomb and M orris (1963) speculated it was possible 
that an evaporite bed merely had been transported by 
Floodwater "...from some previous location where it may 
have existed since the C reation" (p. 412). They suggested 
that a tectonic mechanism, rather than evaporation, may 
be more feasible to explain evaporite deposits (p. 414). An¬ 
other suggestion they offered was the possibility of sub¬ 
aqueous volcanic activity during the Flood that would 
develop localized high temperature conditions which 
could cause the production of evaporite compounds (p. 
417). F roede (2000) reinforced the concept of large-scale 
submarine vol can ism occurring in the Flood event. Thus 
localized elevated temperatures necessary for hydrother¬ 
mal formation of evapori tes could have existed throughout 
the Deluge. 

N evins (1974, p. 243) noted that evaporites have been 
found at depths of 10,000 feet below sea level atthreeloca- 
tions; in the Atlantic Ocean, on the margin of the conti¬ 
nent of southwest Africa and in the M editerranean Sea. 
Such deposits could not be the result of evaporation and 
he quoted Sozansky (1973) who suggested "...the emer¬ 
gence of hot brines from great depths during tectonic 
movements..." could have caused the precipitation of eva¬ 
porites. Nevins then discussed the brine mixing experi- 
mentsof 0. B. Raup (1970, pp. 2246-2259) with the rapid 
precipitation ofsalt. The mixing of certain concentrations 
of brine solutions caused salt to precipitate in minutes. 
Gypsum can be precipitated rapidly by a similar mechan¬ 
ism (Raup, 1982, pp. 363-367). N evins proposed a volca¬ 
nic origin of brinesduring the Flood when thefountainsof 
the great deep were released by tectonic forces (p. 243). I n 
a Creation Research Society study on brine mixing, Wil¬ 
cox and Davidson (1976, pp. 87-89) obtained results that 
indicated lessrigorousconditionsthan those used byRaup 
still might achieve the precipitation of sodium chloride. 
Steve Austin (1984, pp. 120-121, 130-133, 223-224) ab¬ 
stracted several studies on evaporites as well assaltdiapir- 
ism that pertain to the possibility of different mechanisms 
of deposition rather than evaporation. David Nutting, un¬ 
der the guidanceof Austin, detailed a hydrothermal model 
for the formation of bedded saltdeposits. For a brief synop¬ 
sis of this treatise, see Wiiliams (1989). The model 
requires the following circumstances (Nutting, 1984, p. 
52) in order to be viable: 

• A period of intense undersea volcanic or igneous intru¬ 
sive activity. 

• Widespread hydrothermal vent systems through which 
much water circulates 

• A basin for deposition of no specific water depth al¬ 
though large deposits require large basins. 

Saltsavailable for deposition are formed byacombina- 
tion of two mechanisms (pp. 52-53): 
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Figure 12. H ydrothermal M odel of Salt D eposition (N utting, 1984, p. 55). 


• Enrichmentofthesaltsin seawater by 
the circulation of normal seawater 
through the hydrothermal vent sys¬ 
tem. 

• Direct addition of salts by magma ef¬ 
fluence containing large proportions 
of salt mineral ions 

Salts can be deposited by the follow¬ 
ing mechanisms(pp. 53-54): 

• Precipitation as the saline waters as¬ 
cend and are cooled bythe colder sea¬ 
water above. 

• Precipitation of salts that are less solu¬ 
ble in hot saline water, such as cal¬ 
cium carbonate and calcium sulfate, 
due to the heating from hotter waters 
coming up from below or from varia¬ 
tions in magmatic activity. 

• Precipitation resulting from the pres 
sure release as the brine mass rises 

• Precipitation resulting from a change 
in the Eh of the system. 

• Precipitation resulting from a change 
in the pH of the system. 

• Precipitation resulting from a process 
of brine mixing where two brines of 
differentsalinities react as described byRaup(1970) and 
Wilcox and Davidson (1976). Also note Raup (1982). 

The hydrothermal model of "evaporite" deposition issum- 
marized and can be visualized in Figure 12. 

Young E arth-F lood Approach to 
E vaporites N ear Saltville, Virginia 

One possible model issimply that the mineralswere pres 
ent in the pre-F lood crust of the earth and were dissolved 
bythe Floodwater and transported to the Saitville region. 
The deposition of the evaporite compounds occurred in 
the subsiding Greendale basin as brines of various concen¬ 
trations mixed together resulting in the precipitation of 
NaCI, CaSO4-2H20 and CaS 04 . Another possibility is 
based on the Austin-Nutting hydrothermai model. In¬ 
volved in this model is increased volcanic and magmatic 
activity during the Flood. Also hydrothermal vents could 
have developed (possibly the breaking up of the fountains 
of th e great d eep— G en esi s 7:11) an d th e I i kel y exposu re of 
Floodwater to hot fractured rocks Both conditions would 
assure the release of hot brine solutions. 

If such a situation developed near the Saitville region, 
the warmer brine solutions would mix with cooler Flood- 
water (see Figure 12) precipitating NaCI, CaSO4-2H20 
and CaS 04 in the subsiding Greendaie basin. Anhydrite 
would likely precipitate from the hotter brine solutions. 


Seyfried (1987, p. 320) claimed that at temperatures above 
150‘C, anhydrite precipitation isan importantsinkfor cal¬ 
cium in seawater. Halite and gypsum would possibly pre¬ 
cipitate from mixing cooler brine solutions. 

Another interesting circumstance related to thisdiscus- 
sion isthat clays, particularly chlorites, tend to form in and 
around hydrothermal vents which would intermixwith the 
rising brine solutions resulting in these clays being found 
in theevaporitedeposits C hamley (1989, p. 14) stated that 
chlorites "...chiefly originate from crystalline igneous or 
metamorphic rocks, or from the alteration of some volca¬ 
nic rocks." N el son (1973) performed a mineral ogi cal study 
of the M accrady in the Saitville region and found that: 
"The evaporitic minerals are mixed intimately with clay 
minerals" (p. 539). Specifically he observed that: 

The evapori ti c or pi asti c c I ay m em ber at PI asterco 
and LocustCove usuallycontainsdolomite, quartz, 
gypsum or anhydrite, illite or muscovite and 
chlorite. The evaporitic member at Saitville has the 
composition: halite, dolomite, anhydrite, quartz, 
muscovite and chlorite (p. 545). 

M uscoviteisa mineral of the mica group and chloriteis 
usually found associated with and resembles the micas 
(BatesandJackson 1984, pp. 86, 341). Nelson feitthatthe 
growth of chlorite was primary evidence of authigenesis 
and that magnesium assimilation occurred with chlorite 
development (1973, p. 549). In discussing hydrothermal 
alteration at mid-ocean ridges and seawater alteration of 
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basalt, Seyfried (1987, p. 319) stated that chlorites and 
smectites form during experiments on the seawater aiter- 
ation of basal tat 150-350°C (magnesium isremoved from 
seawater during the reaction). Also Si02 isinvolved in the 
production of these cl ay particles and anyunreacted Si 02 
(quartz) would likely mix with the clays. 

N elson differentiated between two varieties of chlorites 
present in the evaporites—a detrital variety (that possibiy 
could havecomefrom argillaceoussedimentsaround the 
evaporitic material during tectonic movement?) and an 
authigenic finely crystalline variety (formed with the eva¬ 
porites?). The detrital variety broke down into a friabie or 
fragmented soil when exposed to weathering (exposure to 
water) asistypicai of most Appalachian clays(p. 554). The 
authigenic "...red and green clays from the evaporitic fa¬ 
cies flake and flocculate when in contact with water,... 
weathering produces a wet, cohesive and plastic clay 
mass.." (p. 554). Thusduring weathering, the authigenic 
chlorites transform into an expanding clay, smectite 
(p.554). C hamley (1989, p. 422) noted: 

The minerals most frequently encountered in hy¬ 
drothermal vents and wall-rocks are magnesian spe¬ 
cies such as chlorite, talc, serpentine, fibrous clays 
corrensite, Mg-smectite and numerous non-clay 
minerals 

Reporting on another investigation (p. 379) Chamley 
observed, "I n the Douala basin, C ameroon, chiorite issup- 
posed to resuitfrom the downward transformation of smec¬ 
tite in a magnesian environment." He also noted that, 
"With increasing depth both smectite-bentonites and kao- 
linite-bentonites tend to be replaced by typical late- 
diagenetic clays such as illite-smectite, illite and even 
chlorite" (p. 413). Possibly the original clayformed in a hy¬ 
drothermal or magmatic environment was a smectite 
which was transformed into a chlorite (by the magnesian 
environment and deep burial). Then the chlorite later 
weathered back into smectite? 0 r possibly the plastic clays 
are swelling chiorites or pseudo-chlorites which expand 
like smectites in water but resist heating like chiorites. 
"T hey appear to represent an alternation of smectite layers 
and octahedral brucitic sheets" (C hamley, 1989, p. 15). 

In any case, the presence of chlorite and itsdiagenetic 
product, smectite, speaks of a hydrothermal or magmatic 
origin for the clays intimately mixed with the evaporites, 
supporting the hydrothermal model of Austin and 
N utting. As a matter of fact, H ayden made the following 
remark in 1843 about the Saitville deposits: 

The local occurrence of a fault, the generally dis¬ 
turbed condition of the rocks, and the anhydrous 
nature of the salt, all arguetheaction of heatcontem- 
poraneously with, or subsequently to the deposition 
of the salt (pp. 175,176). 

Thus, I prefer the hydrothermal model for the oh gin ofthe 
evaporite depositsin the Saitville region. 


After deposition, the tectonic action on the evaporites 
should beconsidered.Thelack of strength ofthe evaporite 
beds containing clays and shales would act as a zone of 
weakness rendering the mass susceptible to movement if 
subjected to tectonic forces. Adjacent recently sub- 
aqueously-deposited limestones, dolostones, sandstones, 
etc. likely would be semi-rigid and more competent. As 
Floodwater began to recede, the crust of the earth would 
be subjected to folding, faulting and uplift as the height of 
the water above the crust was reduced. A new crustal equi¬ 
librium would be established with decreasing water pres¬ 
sure during the period of water recession from the 
continent. Faulting and crustal adjustment likely would 
cause movement of the evaporitic layers, squeezing them 
upward and outward in the Saitville region. Possibiy the 
evaporites would be thinned and pinched out northeast¬ 
ward beyond Locust Cove and southwestward beyond 
Piasterco. The movement of the Saitville Fault might 
cause fragmentation of strata adjacent to the shifting 
evaporite beds. M any of the fragments would be carried 
along with the M accrady and if some ofthe detritus was ar¬ 
gillaceous, more clay (detrital variety?) would be forced 
into the evaporitic mass. 

Cataclasis would develop as the moving salts likely 
would intermix forming "boulders," "pods," or "boudins" 
particularly in upper layers of the evaporitic mass. The 
deeper d eposi ts of evapori tes m ay h ave rem ai n ed rel ati vel y 
unaffected bythe tectonic forces. Ifafteruplift the deposits 
were exposed to receding Floodwater currents, consider¬ 
able erosion and solution ofthe mineralscould take place, 
scouring the M accrady farther downward until all that re¬ 
mained near the present location of Saitville was a salty, 
swam py area 0 r a sal i n e I ake i n th e val I ey as th e sed i m en ts 
in the heightsaround the valley dried and hardened. Even¬ 
tually the sedimentary layers around and below the M ac¬ 
crady would harden, stabilizing the strata as tectonic 
movement lessened and then ceased. 

The modelsoffered are considered tentative and more 
study is necessary to reinforce or reject these ideas. There 
arelikelyother evaporite deposits that would lead an inves¬ 
tigator to entirely different conclusions. The tectonism 
that occurred would destroy or disturb mostof the original 
bedding ofthe evaporites, making anyinvestigati on adiffi- 
cult undertaking. 


Glossary 

argillaceous: containing clay 
authigenic: formed in place 
boudin: sausage-shaped segment 
brucite: hexagonal mineral, M g(OH )2 
cataclasis: rock deformation by fracture, crushing or gran¬ 
ulation 
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chlorite: a group of platy usually greenish clay minerals 
C hloritesare associated with and resemble micas 
corrensite: clay mineral with astructure that representsthe 
interstratification of chlorite and vermiculite structures 
or of chlorite and smectite structures 
di api ri sm: pi erci ng or ru ptu ri ng of domed or u pi ifted rocks 
by mobile core material 

eu static: pertaining to worldwide changes of sea-level 
evaporites sedimentary salts precipitated from aqueousso- 
lution and concentrated by evaporation 
illite: general name for a group of three-layer, mica-like 
clay minerals 

littoral: pertaining to the benthic environment or depth 
zone between high and low water 
magmatic: pertaining to or derived from magma 
muscovite: a mineral of the mica group 
pycnocline: a density gradient; a layer of water in the 
ocean characterized by a rapid change of density with 
depth 

sabkha: asupratidal environmentof sedimentation formed 
under arid to semiarid conditions on restricted coastal 
plainsjust above normal high tide 
sal ina: a body of saline water such asasaltpond, spring or 
playa lake 

salt pan: a small shallow depression where water accumu¬ 
lates and evaporates leaving a salt deposit 
serpentine: agroup of rock-forming mineralswith the for¬ 
mula (M g,F 0 ) 381205(0 H )4 
smectite: a group of expanding-lattice clay minerals 
talc: soft, green or gray mineral, M g 3 Si 40 io(0 H )2 
thixotrophic: change from a gel to a sol when disturbed, a 
property of colloidssuch as bentonitic clay 
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Appendix 

Interested readersmayconsuitthefollowing references for 
various uniformitarian models of evaporite deposition: 


Dean, Davies and Anderson, 1975, pp. 367-372; Evans 
1970, pp. 1349-1352; Friedman, 1972, pp. 1072-1086; 
Hardie, 1984, pp. 193-240; Kendal i, 1979a, pp. 145-157; 
1979b, pp. 159-174; Kinsman, 1969, pp. 830-840; 1974, 
pp. 343-348; Presley, 1987, pp. 167-190; Warren and 
Kendall, 1985, pp. 1013-1023. 
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Book Review 

TheC olorado Plateau, A G eologic H istory by Donald L. Baars 
U niversityof N ew M exico Press, Albuquerque. 2000,254 pages, $2L95 


F rom a geological standpoint there are few areasin N orth 
America that are more fascinating than the Colorado Pla¬ 
teau. Roughly centered on the "Four Corners Area" 
where Arizona, C olorado, N ew M exico, and U tah meet, 
this i mmense area provides vast stretches of deep canyons 
burning deserts and sculpted spires The scant vegetation 
and abrupt escarpments of the area allows a visualization 
of the topography that would be concealed by dense 
vegetation elsewhere. 

A large number of books attempt a thorough but non¬ 
technical review of the geology of the C olorado Plateau, 
butfew really succeed. Thisbookisadelightful exception. 
Whiletheauthorisaconvinced evolutionist and uniform- 
itarian, he nevertheless presents some refreshing insights 
into the dogmatism of classical historical geology. As a 
field geologist with more than forty years experience on 
the Colorado Plateau, his skepticism of several modern 
geological interpretations must be taken seriously. 

Baars wastes no time in announcing some of his hereti¬ 
cal thoughts in the Introduction. H e states, for example, 
"We have learned many things about the fundamental 
structure of the earth thanks to the religious doctrine of 
plate tectonics, a widely and now almost blindly accepted 
theory that is based on continents skidding promiscuously 
across the crust of the earth. Although this doctrine is 
based on surmised oceanographic processes, all geologic 
features of the continents must adhere to prescribed pol¬ 
icy, even though many of these interpretations make no 
sense ... If the real geologic facts don't agree with plate 
tectonics principles they are simply ignored." 

The author also asks "What constitutes windblown 
(eolian) sandstone?... Wheredid all thesand come from, 
an yway?" H e n otes th at exten si ve I i teratu re exi sts o n th e i n - 
ternal structureof supposedly wind-blown sand dunes but 
"0 ne cannot find asinglereliabletechnical paper on what 
isto be found inside water-deposited dune sands... So we 


end up knowing everything there isto possibly know about 
windblown sand deposits, and virtually nothing about 
water-laid sand accumulations" 

This issue is of immense importance to flood catastro- 
phistswho tend to view many classical sandstone strata as 
flood deposits If many or most of the supposed wind¬ 
blown, cross-bedded sandstone strata are in reality water 
deposited, it would cast many geological processes of ero¬ 
sion, transportation, and deposition in an entirely new 
light. 

Baars also expresses concern about the geological time 
tabiesasappi i ed to stratigraphy. H e wri tes, "Another prob- 
lem of worldwidesignificancethataffectsourdiscussion of 
the geological historyof he Colorado Plateau, or any other 
province, isthatofthetimeboundariesof hegeologic peri¬ 
ods" His special concern is with the boundaries of the 
Permian Period, which he observes have "vacillated wildly 
since the Permian Period was established by Sir Roderick 
M urchison in 1841..." 

Young earth creationists will find much of Baarsworkto 
be a refreshing departure from the standard evolutionary 
dogmatism. Furthermore, itisclearfrom thiswork, aswell 
asfrom manyothers, that the C olorado Plateau contains a 
vast goldmine of information awaiting careful analysis 
within the appropriate interpretive framework. 

Thiswork ishighly recommended toanytraveler of the 
bac k c ou n try of th e C ol orad 0 PI ateau .Thoughwrittenata 
semi-popular level, it is very readable for the non-special¬ 
ist. In addition, itsextensivebibliographyand indexmakes 
it an ideal starting point for in-depth studies of this high, 
wide and lonely area. 

John R. M eyer, Ph.D., Director 
Van Andel C reation Research 
Center, C hino Valley, AZ 
crsvarc@commspeed.net 
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The Pre-Fall M ortality of Aquatic Autotrophs 
and 0 ther D esignated N ephesh Kinds 

C hard Berndt* 


Abstract 


Of three positions regarding the pre-F all consump¬ 
tion of lower aquatic creatures, one isseldom taken 
(and rightfully so): that these creatures are actually 
plants. A second position is that these small crea¬ 
tures indeed experienced pre-Fail death, but that 
lacking nephesh life, this death was and Isas benign 
as vegetative death. Thus, there is an implied cre¬ 
ative category between "vegetation" and "crea¬ 


ture." A third view is posited here: that these 
primary and secondary creatures indeed possess 
nephesh life, yet their original provision ary nature 
for other creatures' consumption is physiologically 
evidentand biblicallyallowable. Thisthird view of 
pre-Fail mortality can be adopted without support¬ 
ing the evolutionary idea of death as a creative 
mechanism. 


Introduction 


Theimpetusfor exploring variousaspectsof pre-Fall mor¬ 
tality is that present creation scholarship does not offer a 
normative, compelling position on the matter. In addition, 
evolutionists might find ample opportunity in this regard 
to discredit biblical creation presuppositions. 

It is not difficult for biblical creationists to envision the 
pre-Fail "mortality" of vegetation. Plantmaterial wasclear- 
ly given for original consumption (Genesis 1:29-30). 
Though consumption need not affect an entire plant, it is 
nonetheless fatal to grazed herbaceous seedlings, or to 
seedsthemselves(viable embryonic plants) eaten by birds. 

In addition to stating this purpose outright, the creation 
accou nt al so gi ves rati onal e for th i s provi si on, attri bu ti ng to 
vegetation none of the nephesh (Consult glossary at the end 
for definitionsof thisand other H ebrew words) possessed by 
creatu res (see F i gu re 1). T h i s n ep h esh pri n c i pI e i n vol ves be¬ 
ing created from nothing (bara) rather 
than simply brought forth or produced 
(asah, yatsa, respectively) of material al¬ 
ready in existence. In fact, vegetative 
kinds are not regarded as "living" 

(Stambaugh, 1989) or "living creatures" 

(Morris 1993; Ham, et al., 1990) in 
Seri ptu re. T hese are set apart from pri or 
works of creation in that they follow re¬ 
production according to kinds but this 
is the only biblical rationale for regard¬ 
ing vegetation as "living" organisms in 
the sense used today. H aving an entirely 
unique life nature, it istherefore reason¬ 
able to regard vegetative death as 
unique. In a similar vein, we speak of 


apoptosis, or pre-programmed cell "death" as yet another 
benign and usually purposeful end. 

Accepting the possibility of nephesh death before the 
Fall, however, is another matter, resisted by biblical crea¬ 
tionists for good reasons including: 1) the biblical infer¬ 
ence that such widespread death resulted from the Fall of 
man, and 2) the biblical fact that death was not offered as 
God's mechanism for bringing forth created kinds 

Difficulty in the matter of pre-Fail death arises when 
discrimination is unclear between vegetation and "crea¬ 
tures" or between the life nature of plant cellsand the life 
nature of creatures For example, aquatic producers in- 
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Figure 1. Nested hierarchyof life-natures in the creation. Successive acts of 
creation established kinds that are inclusive of the life-natures of previously 
created kinds. For pie; An antelope breathes/which animates its life as a 

creature/that beiongstoauniquekind/which isaspecial information-driven 
form of matter and energy. An antelope, however, does not possessG od-image, 
and a squid possesses neither spirit nor God-image. Definitions in glossary. 
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elude "phytoplankton" that are no longer regarded as 
"plants" merely because of their photosynthetic nature, 
nor as "an i m al s" si m pi y beeau se of thel r m oti 11 ty. T he fi ve- 
kingdom system now has these former "plants" distributed 
among two new kingdoms other than the Plantae and 
Animalia kingdoms The cyanobacteria, or blue-green 
bacteria, for example, are placed in the M onera, and the 
dinoflagellates euglenoids and diatoms are found in the 
Protista. In the scheme of the days of creation, though, 
where do these phytopiankton forms belong, and what is 
their pi ace in the pre-Fail food supply? 


Possible Biblical C lassification Scenarios 

Three biblical scenarios have been offered for classifying 
the phytoplankton: 

1. Perhaps these photosynthetic organismsshould be re¬ 
garded as day three vegetative kinds because they are 
photosynthetic, in which case the idea of no pre-Fail crea¬ 
ture death is preserved. Understandably, one is hard- 
pressed to find this position in creationist literature, be¬ 
cause it places too much value on the criterion of photo¬ 
synthesis, and is therefore at odds with both biblical and 
present taxonomic categories. 

2 . These organisms (and perhaps others) might be re¬ 
garded as"non-nephesh" animals, allowing for them to be 
day five (or day six) creatures while retaining a benign 
death akin to that of vegetation. M any hoid this position, 
but it isa biblical stretch. Several creationistsstatethisab- 
senceof nephesh in somecreaturesexplicitly, ascharacter- 
ized perhapsbythe absence of consciousness(Stambaugh, 
1989), or by the lack of blood, though problemsare admit¬ 
ted with this criterion (H am et al., 1990). At other times 
the qualifying term "nephesh animals" (AIG, Illustrations) 
is used, which also suggests though less explicitly, that 
there are some animals that do not possess nephesh. It 
seems that this special classification isinserted so as to not 
compromise with the death generalization made by the 
same scientists such as "death oniy entered the world 
when sin came in through man" (M orris, 1976), or "death, 
both physical and spiritual, entered into thisworld subse¬ 
quent to—and as a direct consequence of—man's sin" 
(AIG Statement of Faith). Despite these prevailing inter¬ 
pretations here is one biblical indication that nephesh 
should instead be applied more liberally: 

And God created great whales and every living 
creature [nephesh] that moveth, which the waters 
broughtforth abundantly... (Genesisl:21a KJV, em¬ 
phasis and brackets added) 

The NIV renders this passage as follows: 

So G od created the great creatures of the sea and 
every living and moving thing with which the water 
teems..(emphasis added) 


At the very least, then, any creature that is self-motile 
cannot be placed in a non-nephesh life classification be¬ 
tween vegetation and nephesh creatures. Nonetheless 
"moving" need not be restricted to self-powered locomo¬ 
tion, and isiikely stated simplyin contrastto the rooted na¬ 
ture of vegetation. To designate a small classification of 
creatures that are not self-motile at any stage of develop- 
ment(and perhapsthatalsolackconsciousnessor blood) is 
not warranted bythe biblical record. Therefore I do not ac¬ 
cept the existence of "non-nephesh" animals. Note that 
such a designation would produce an additional "bubble" 
in Figure 1 (between the second and third groupings) 
which would have no biblical Hebrew descriptor. 

B.Theseorganismscanbe assessed as d ay f i ve c reatu res 
possessing nephesh, and thussome pre-Fail nephesh mor¬ 
tal ityisimplied. I argue for this position. Doing so doesnot 
necessarily justify pre-Adamic death as a mechanism for 
evolution, nor need it lead to a watering-down of the pri¬ 
mary physical consequence of the Fall of man. Mankind 
and all kinds were created originally complex and by 
God's supernatural action, not through processes invoiv- 
ing death, as maintained in evolution theories And man¬ 
kind's death is a direct consequence of the Fali. The 
contention here is simply that the physiological evidence 
and the biblical record both suggest that certain desig¬ 
nated nephesh creatures possessed a purposeful pre-Fall 
mortality. 

Arguments for Designated Pre-Fall 
N ephesh M ortality 

First, we should establish that mortality among non-vege- 
tativekindsisindeed implied bythe biblical record of cre¬ 
ation. It can be argued biblically that aquatic autotrophic 
creatures are by default a provision for the aquatic food 
chain. To see this, we look at the provision thatisexplicitly 
stated for mankind, and creatures of land and sky: 

And God said. Behold, I have give you [mankind] 
every herb [eseb] bearing seed, which is upon the 
faceof all the earth, and every tree [ets], in the which 
isthefruitofatreeyieldingseed;toyou itshall be for 
meat. And to every beast of the earth, and to every 
fowl of the ai r, and to every thi ng that creepeth u pon 
the earth, wherein there is life, I have given every 
green herb [eseb] for meat: and it was so. (Genesis 1: 
29-30 KJV, brackets added) 

Originally, all vegetative kinds herbaceous (eseb) and 
woody(ets), were given to mankind. Only herbaceous veg¬ 
etative kinds (eseb), however, were given to creatures of the 
land and sky. Aquatic creatures are conspicuously absent 
from receiving either provision. What they were supposed 
to consume is left to reason. If plants were the only auto¬ 
trophic organisms, thiswould indeed be puzzling; yet one 



Volume 40, September 2003 


87 


can observe very small aquatic organismsthat are food by 
design, for other aquatic creatures. Aquatic autotrophscan 
be inferred to fit this biblical void regarding aquatic pro¬ 
vision. 

Second, we can further exami ne the physiology of phy¬ 
toplankton to see that they indeed would have carried out 
thisrolefrom theoutset, and not si mplyasa post-Fail mod¬ 
ification. One can realistically posit the extravagant (but 
bounded) expression of a genome as sufficient for the 
"switching" on of carnivorous mechanisms in many ani¬ 
mals today (Tyler, 1996; Catchpoole, 2000; Wieland, 
1995). Yet it is unlikely, and not observed, that photo¬ 
synthetic processes emerged after the F all i n formerly non¬ 
photosynthetic creatures. Photosynthesis is irreducibly 
complex, and very much a part of the essential teleonomy 
of an organism that possesses it. Creationists acknowledge 
God as the designer of irreducibly complex structures. A 
distinction can be made, however, between developmen¬ 
tal programs (those embryological processes that govern 
differentiation itself), and genetic programs (that express 
those fixed structures in various ways). The level of com¬ 
plexity of photosynthetic mechanisms is something dic¬ 
tated by innate developmental programs, and not an 
expression of minor genetic alterations. To be sure, it is 
possible that God might have overridden and augmented 
such large-scalebodytypecharacteristicsaftertheFall, but 
thistype of "re-creation" is not necessitated biblically, and 
such a mechanism is typically not favored by creationist 
biblical scholarship, as indicated by the authors above as 
well asM orris (1976). One might also note that suggested 
post-F all expressions of latent genes are thought to affect 
an organism's advantage in predation (e.g., attack instinct 
or sharp claws) or defense (e.g., disguise or foul taste). Yet 
an emergence of photosynthetic mechanisms would not 
be consistent with such advantages. 

Pre-Fall mortalityin phytoplankton having been estab¬ 
lished, the third matter isto discern that these are indeed 
nephesh organisms. They cannot be regarded as "vegeta¬ 
tion" biblically, just as they are no longer regarded as 
"plants" taxonomically. Biblical vegetation, or deshe (see 
Figurel and glossary), is "sprung forth" from the land and 
rooted, not motile. Never are the main biblical Hebrew 
words for vegetation (deshe, eseb, and ets,) used in any 
other context. The creatures of day five, however, are re¬ 
garded as "moving" (sherets), and this would include the 
phytoplankton, whether actively motile or passively mo- 
til e, i n contrast to the rooted natu re of vegetati on. As stated 
earlier, the biblical record of creation moves directly from 
vegetation to creatures, and does not indicate an in-be¬ 
tween category. In this regard, the former two-kingdom 
taxonomic system more closely parallels biblical criteria 
(other than in itstreatment of mankind), as it forces organ- 
ismsto be regarded aseither planter animal based on mo¬ 
tility rather than devi si ng other I arge-scal e ki ngdoms based 


on other criteria, e.g. M on era as unicellular and pro¬ 
karyotic, Protista asunicellular and eukaryotic, or Algaeas 
photosynthetic yet unlike "higher" pi ants physiologically. 
The suggestion of pre-Flood "floating forests," with radial 
roots and hollow interiors (Wieland, 1995) may call into 
question whether all vegetation is originally rooted in 
land, but this is another topic for discussion that does not 
bear upon the minute organisms in question here. Such 
floating vegetation would still be accepted unilaterally asa 
day three work. 

Fourth, one can examine the comparatively benign 
type of death that these aquatic autotrophsexperienced be¬ 
fore the Fall. Even as nephesh organisms, their death was 
not the cessation of breath, or ruwach, a higher mode of 
life than nephesh alone (see Figure 1 and glossary). (This 
distinction maybein partwhysomepersonsintuitivelyen- 
dorse fishing while abhorring hunting and whaling.) Fur¬ 
thermore, their death was not disease-induced, or the 
result of lifespan limits. Even today, their consumptive 
death isnot wastefui, because the whole organism iscom- 
pletely acquired for energy. And it is not extended in suf¬ 
fering, since the organism is consumed immediately. 
Death in such small autotrophs is not the cruel "futility of 
nature" (Stambaugh, 1996) that "makes God out to be a 
monster" (M orris, 1976), leading the uninformed theistto 
question G od's goodness (M orris, 1993); nor does it sup¬ 
port thei Stic evolution. To be consumed wastheir essential 
purpose, and it isa purpose preserved among these aquatic 
autotrophs today. In short, the teleological considerations 
outweigh the mortality "problems." 

Fifth, one must acknowledge that the death introduced 
at the Fall of man is spoken of explicitly regarding only 
mankind. One can infer that the "groaning" and "decay" 
of creation isa result of man'sdeath. Creaturesdie, not be¬ 
cause they have sinned (M orris, 1976), but because of the 
condition to which the creation has been subjected. But 
this does not mean that all types of death were introduced 
at the Fall. 

For the wages of sin isdeath, butthegiftof God is 
eternal life in Christ Jesus our Lord. (Romans 6:23 
KJV) 

N ote the specific context of the above: The wages of 
[man's] sin is[man's] death, butthegiftof God [to man] is 
eternal life....Paul obviouslywasdirectingboth sidesofthis 
verse to human beingsonly. OtherScripturesreinforcethe 
same specificity: 

Therefore, just as [man's] sin entered the world 
through one man, and [man's] death through sin, 
and in this way death came to all men, because all 
sinned—for before the law was given, sin was in the 
world. Butsin isnot taken into account when there is 
no law. N evertheless, [man's] death reigned from the 
time of Adam to the time of M oses, even over those 
who did not sin by breaking a command, as did 
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Adam, who was a pattern of the one to come. 
(Romans5:12-14 KJV, brackets added) 

And the LO RD G od commanded the man, "You 
are free to eat from any tree in the garden; but you 
must not eat from the tree of the knowledge of good 
and evil, for when you eat of it you [mankind] will 
surely die." (Genesis 2:16-17 KJV, brackets added) 
Finaily, one might note that most of the arguments 
above need not be restricted to autotrophs G iven the am¬ 
biguity of the original aquatic food provision, the uncer¬ 
tain scope of non-human death resulting from the Fall, 
and th e presence of si m i I ar non -ru wa ch modes of n ep h esh 
life in many aquatic creatures other than the autotrophs 
oneisleftto wonder whether other aquatic creatures were 
also producers originally. If God employed one original 
level of consumption (of chemosynthetic and photosyn¬ 
thetic producers), what is to say that a second level (zoo¬ 
plankton, or secondary producers) was not also in place? 
Perhaps all self-sacrificing kinds are not necessarily auto¬ 
trophic. Diatoms cyanobacteria, and other autotrophs 
could just as well have joined ciliates small crustaceans 
and other zooplankton in providing nourishment for the 
rest of aquatic creatures As support, consider that baleen 
whales obtain their plankton by straining large volumes of 
water, without the capacity to select only autotrophs 
Though feeding selectivity by zooplankton may be ob¬ 
served, according to size, shape, and smell, these creatures 
can only discriminate proportionally (not completely), 
and do so typically among autotrophs (Koehl, 1984). Can 
one suppose realistically that much larger consumers 
somehow accomplished selectivity between minute 
autotrophs and non-autotrophs before the Fall? 


C onclusion 

Wecan thus see that the recognition of pre-Fail mortality 
of autotrophs and other nephesh organisms hinges largely 
on two matters: First, the acceptance that primary and sec¬ 
ondary producers other than vegetative kinds must have 
had an original place in supplying the aquatic food chain, 
and second, that these organisms indeed possess nephesh 
life. 

Editor's Note: Interested readers may wish to consult 
thefollowingCRSQ n otes an d I etters d eal i n g wl th th e su b- 
ject matter in this article: 

Klotz, J. W. 1980.1 sthe destruction of plants death in the 
Biblical sense? CRSQ 16:202-203. 

Akers Jr., H. 1993. Tree of life. CRSQ 30:62. 

Vorpahl, P. V. 1997. Predators and paradise, one more 
time. CRSQ 34:84-85. 

Peterson, E. 1998. Reply to P. V. Vorpahl'sarticle. C RSQ 
35:48-49. 


Klevberg, P. 1998. M orecommentson "Predatorsand par¬ 
adise: one more time." C RSQ 35:49-50. 


Glossary 

deshe: Used first in Genesis 1:11, translated as "grass" 
(KJV, NKJV), or "vegetation" (NIV, NASB, RSV). 
From the root dasha, which carries the idea of "spring¬ 
ing forth" (Online Bible, 2001). Although several trans¬ 
lations and commentaries (M orris, 1976) regard deshe 
as one in a list of three broad orders of plants e.g. "let 
the earth put forth vegetation [deshe], plants [eseb]..., 
and fruit trees [ets]..." (RSV), the NIV regards deshe as 
inclusive of the latter two by following it with a colon. 
The author prefers the latter, in which deshe isthe most 
generic word for vegetation (Berndt, 2000). Vegetative 
kinds though clearly unique from non-living matter, 
are not regarded biblically as a "living souls" (chayyay 
nephesh). 

nephesh: Used first in Genesis 1:20 at the creation of water 
and sky creatures, and correlated to the words for move- 
ment(sherets) and life itself (chay). Translated as"soul" 
primarily in the KJV, and "creature" primarily in the 
NIV. Paralleled by the N ew Testament's G reek word 
psuche. 

ruwach: Not used until the Flood account in Genesis6:17, 
yet ascribed to both mankind and manycreatures(M or¬ 
ris, 1976). M ost often translated "spirit," but also "wind" 
or "breath." Its less-frequent counterpart is the word 
neshamah which is used in Genesis 2:7 of man's cre¬ 
ation and typically translated "breath [neshamah] of life 
[chay]." Thus, the emphasis is made of G od's personal 
breathing of life into man, such that he became a living 
soul [nephesh] in this special way. It is this emphasis 
taken without comparison to Scriptures outside of the 
creation account, that perhaps leads to the erroneous 
understanding that "spirit" is what sets mankind apart 
from animals Neshamah, as with ruwach, is not exclu¬ 
sive to mankind, as it is ascribed to other creatures in 
Genesis7:22. For a further discussion of the distinction 
between ruwach and neshamah in biblical use, see ref¬ 
erence (Berndt, 2002). Ruwach is paraded by the new 
Testament'sG reek word pneuma. 

elohiym tselem: This "God-image" is what ultimately sets 
man's life nature apart from all other organisms (M an 
is also set apart in hismandateto rule over the earth and 
its creatures, in the personal manner of his creation, 
and in the fact that he is the lonekind in God'sfinal act 
of creation, created with no other creatures simulta¬ 
neously.) Some writers have attempted to define the 
characteristics and outworking of this God-image 
through observing mankind in the present. C onsult ref- 
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erences for further reading on the characteristics of 
God-image (Gift, 1999; Morris, 1976). 
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Book Review 

U niocking the M ysteries of C reation by D ennis Peterson 
M aster Books, G reen Forest, AR. 2002, 240 pages, $33 


Author Dennis Peterson has an active ministry giving cre¬ 
ation seminars. Thisbook isa new edition of the guide to 
his material. It includes in-depth background on many 
apologeticstopics. The volume isbeautifully done with at¬ 
tractive color pictures on nearly every page. 

Since Dennis speaks to many people, one should be 
aware of certain controversial topics that are promoted. 
Theseincludean unconventional "LucasM odel"foratoms 
(p. 19), thegospel in thestars(p. 198), and shrinking sun (p. 
58). The idea of ozone depletion is strongly attacked (p. 38) 
with heavy reliance on the words of the late D ixy Lee Ray. 
Regarding the construction of ancient monuments such as 
the pyramids, there is the bizarre suggestion that ancients 
may have somehow levitated multi-ton limestone blocks 
into the air by using sound waves (p. 219). 

There are excellentdescriptionsof design in nature. Ex¬ 
amples include the firefly, hummingbird, giraffe, koala. 


seahorse, and hermit crab. These animals stories would 
make good devotions for children. Dennis often uses the 
baloney detectorterminologyofPhillipJohnson in seeking 
creation truth regarding evolution. Some of the topics 
highlighted are out-of-place artifacts found in rock strata, 
living fossils, and dinosaurs Little space is given tothecre- 
ation discussion of astronomy, stewardship, ortheweather. 
A list of creation resources and web sites is included with¬ 
out any mention of the C reation Research Society which 
predates al I the others N or are any C RS books or research 
articles referenced, even though they are the source of 
much of the included creation sciencedata. Hopefullythe 
C RS can be added in a future edition. 

Don DeYoung 

D B D eY ou ng{a)G race.ed u 
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The U niformitarian Stratigraphic C oiumn- 
ShortcutorPitFaii forC reation G eoiogy? 

John K. Reed and C arl R. Froedejr.* 


Abstract 


The end of the twentieth century saw a substantial 
increase in theories attempting to explain natural 
history within a Biblical framework. The prolifera¬ 
tion of divergent models has opened the door to 
healthy debate, but suggeststhat more clarity in the 
foundational issues of natural history would be ben¬ 
eficial for creationism. In the arena of stratigraphy, 
one of these issues is the role of the global uni- 
formitarian stratigraphic column (hereafter referred 
to as "the column"): is it a springboard to acceler¬ 


ated progress or a quagmire? If the former, then ital- 
lows for the immediate development of mature 
Flood models. But we assert the inseparability be¬ 
tween the column and evolution, uniformitarian- 
ism, and deep time. Therefore logic demands its 
separation from any Flood models. This caution is 
reinforced bythecarelessuseofthecolumn in some 
creationist models. Alternative approaches to defin¬ 
ing stratigraphy within theChristian Worldview are 
needed and that work is underway. 


Introduction 

Creation science has come a long way si nee its modern re¬ 
vival with the issuance of The Genesis Flood (Whitcomb 
and M orris, 1961). Several creationist modelsand numer¬ 
ous I ess-integrated interpretations have been proposed, ad¬ 
dressing the areas of tectonics and stratigraphy (Table I). 
ButoncetheBiblical basicsof Creation and the FIood are 
acknowledged, creationist models and interpretations 
tend to diverge significantly. This raises questions about 
thestructure of creationist natural history and suggeststhat 
a consensus is needed on defining the questions, even if 
there is disagreement over the answers. 

0 f cou rse, the present "front! er" natu re of creati oni st re¬ 
search may be one reason for this diversity of thought. 
H owever, we bel ieve that another reason is the paucity of 
thought about fundamental questions of natural history 
and stratigraphy. Investigation in this direction could fos¬ 
ter agreement well beyond the Biblical text. Attherootof 
the issue isthe relationship between the limited detail pro¬ 
vided in the Bible and empirical data that will presumably 
supplythat deficiency. Thefitbetween empirical data and 
Biblical truth is not simple, and the important question of 
how they fit is often unexplored and cannot be answered 
scientifically. 


*John K.Reed, Ph.D., 915 Hunting Horn Way, Evans, G A 
30809 

Carl R. Froedejr., B.S., P.G., 2895 Emerson Lake Drive, 
Snell\/ille,GA 30078 

Received: 6 N ovember 2001. Revised: 20July 2002. 


Assumptions and methodsare always worth examining, 
and questions about them are never closed. If unifor- 
mitarian work is to be used, how much and what kind of 
modification isfirst needed? Do we use data only, or data 
and interpretation? If interpretation, how much? H ow can 
the two be distinguished? H ow do we deal with data selec¬ 
tion forced bypresuppositionsor interpretation bias?What 
serves asan integrating framework for natural history mod¬ 
els? U ntil sound answersto these questions are consistently 
applied, we are convinced that creationist models using 
uniformitarian interpretation will enjoy limited success. 
Why? One reason isthatthese models of earth history are 
developed within the context of the N aturalist worldview 
and are thus at odds with Christianity on many levels. We 
believe there are significant differences between a radical 
approach of evaluating and reinterpreting data collected, 
analyzed, and published over many years by the unifor- 
mitarian establishment and introducing a "Flood ex¬ 
planation" on top of an essentially uniformitarian 
interpretation. 

Natural history isfirst and foremost history. It must be 
undergirded and framed by theological and philosophical 
justifications. Science, in a forensic sense, plays a second¬ 
ary role, and must function in a mixed question approach 
(Reed, 2001). This is quite distinct from Naturalism, 
where science and natural history are considered synony- 
mous(C leland, 2001). But creationists should understand 
that confidence in historical reconstruct! onsisquitediffer- 
ent from that derived from experimental science. Apart 
from the consideration of specific historical events de- 
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Table I. C reationist M odels Addressing G lobal Tectonism and Stratigraphy 
Originator and Date_M odel or Development 


Whitcomb and M orris, 1961 

Brown, 1980 
Woodmorappe, 1983 

Austin, 1994; Austin and Wise, 1994 
Waiker, 1994A 

Austin etai., 1994; Baumgardner, 
1986,1990,1994a, 1994b 
Froede, 1995,1998A 
Reed etai., 1996 

Robinson, 1996 
Hoit, 1996 
G entet, 2000a 
Oard, 2001a, 2001b 


Posited Genesis Fiood as cause of 
majority of rock record 
Hydropiate Theory 
TAB—T ectonicaiiy-Associated 
Bioiogicai Provinces 
Integrated compressed Column 
Bible-based Stratigraphic Timescale 
Catastrophic PI ate Tectonics 

Bible-based Stratigraphic Timescale 
Proposed energy instead of time as 
stratigraphic key 
Advocated compressed column 
Advocated compressed column 
C reation, C urse, Catastrophe M odel 
Vertical Tectonics 


scribed in Genesis creationist natural history, and the na¬ 
ture and role of stratigraphy will differ in significant 
fashion from that practiced by Naturalism by virtue of 
profound differences in presuppositions and methods 

Thus, creationist stratigraphic models can fail by not 
discerning the "interbedding" of uniformitarian interpre¬ 
tation with data. The difficulty of separating the "data" 
from the "story" is enhanced by their merger in current 
technical literature—a situation probably related to the 
undue confidence N aturalists place in their historical re¬ 
con stru cti on s W h ere c reati on i sts are n ot d i I i gen t to d i sti n - 
guish between data and interpretation, we leave ourselves 
open to being duped. When we seek to use uniformitarian 
data, we must beware of embedded assumptions and hid¬ 
den layers of interpretation in the final presentation. It is 
easier to discern between data and interpretation if we are 
aware of the role of uniformitarianism as the historio¬ 
graphic framework of the N aturalist worldview. 

In stratigraphy, a major issue is the use of the uni¬ 
formitarian geologic column in creationist models We 
believe that creationistsincorporatingthecolumn will inev- 
itablyfail; butothercreationistsdisagree. Weproposean ob¬ 
jective solution. If itcan be shown thatthecolumn rests, even 
in its supposedly empirical aspects, on presuppositions of evo¬ 
lution, uniformitarianism, and deep time, all inimical to 
creationism, then its role in creationist models should be dis¬ 
continued. If empirical aspectsofthe column are independ¬ 
ent of those fundamental theological errors then itsusecan 
provide a significant shortcut to fruitful work by creationists. 
We will examine the arguments pro and con, for the role of 
thecolumn in creationist stratigraphy; examine issues raised 
by its varied application in two creationist models, and 
discuss reasonable alternatives 


The Rock Record versus 
the Geologic C olumn 

Beforeadiscussion ofthe use of the col¬ 
umn can be profitable, a distinction 
must be drawn between the "rock re¬ 
cord" and the "geologic column." 
M any treat them as synonyms, when in 
fact they are not. "Rock record" isa de¬ 
scriptive term for those portions of the 
earth's crust open to human percep¬ 
tion. Even the term carries historiogra¬ 
phic baggage. Embedded within isthe 
assumption that historical truth can be 
derived from examination ofthe rocks 
C reati on i sts and N aturalists agree that 
this is possible, but the methods and 
conclusions differ, because Naturalists 
1) reject revelation, 2) do not manage 
uncertainty well, and 3) do littleto dis 
tinguish between the perceptual rock record and the con¬ 
ceptual geologic column. Most geologists are so 
accustomed to overlaying the construct on local data, that 
little thought is given to its testing. Itissimply applied. 

However, the geologic column is more than just a de¬ 
scriptive compilation; it is an idealized representation of 
the crust as it would be absenterosion and nondeposition. 
It includes a historical framework not found in the physi¬ 
cal description ofthe rocks themselves; a definite, linear 
historical sequence, absolute ages tectonic history, paleo- 
environmental interpretation, and even an accountof geo¬ 
magnetic fluctuations through time. The distinction 
between the rock record and the column is crucial for 
creationists parsing the uniformitarian literature. Any 
statement that contains historical propositions is by 
definition interpretive to some degree (Reed, 2001). 


The Role of Stratigraphy 

T he defi ni tion of stratigraphy reads as fol I ows: 

T he science of rock Srata. Itisconcerned not only 
with the original succession and age relations of rock 
strata bu t al so wi th thei r form, d i stri bu ti on, I i thol ogi c 
composition [lithostratigraphy], fossil content [bio¬ 
stratigraphy], geophysical and geochemical proper¬ 
ties - indeed, with all characters and attributes of 
rock as strata; and their interpretation in terms of en¬ 
vironment or mode of origin, and geologic history 
(Batesand Jackson, 1987, p. 649). [Bracketsadded] 
T he defi niti on of I ithostrati graphy reads as fol lows: 

T h e el em en t of strati graph y th at d eal s wi th th e I i - 
thology of strata and with their organization into 
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units based on lithologic character (Batesand Jack- 
son, 1987, p. 385). 

However, lithostratigraphy depends on the assumption of 
superposition (i.e., one layer stacked over another) and 
continuity to define age relations between strata. Recent 
work has shown that even those assumptions can be ques¬ 
tioned empirically (Berthault, 2000). Lithostratigraphy 
cannot provide accurate or widespread age relations be¬ 
tween rocks The definition of biostratigraphy reads as 
follows: 

Stratigraphy based on the pal eontologic aspects of 
rocks, or stratigraphy with paleontologic methods 
specif, the separation and differentiation of rock 
unitson the basisof thedescription and study of the 
fossi I sthey contain (Batesand Jackson, 1987, p. 71). 
Biostratigraphy simply follows the evolutionary model, 
which assumes that fossils were not transported great dis 
tancesandthatthesedimentwhich enclosesthem isofthe 
same age as the fossil. Neither of these assumptions is 
likely in any Flood model. Conventional biostratigraphy 
would argue that a comparison of similar clam fossils in 
the southeastern U nited States with those found in G reat 
Britain would require both similar paleoenvironmentand 
age. Butoutsideof evolution, there is no meaningful way, 
in the context of the Flood, for fossil comparisons to 
provide global correlative ages 
The incompatibility of conventional stratigraphy with 
any F lood scenario and the necessary distinction between 
the rock record and the geologic column illustrate the ex¬ 
tent to which modern stratigraphy requires reevaluation. 
Klevberg (1999; 2000a) provided a good introduction to 
both philosophical and scientific challenges facing crea¬ 
tionist stratigraphy. Since stratigraphy is at the heart of 
modern natural history, it will be difficult to replace stra¬ 
tigraphy without rebuilding most of natural history. If 
creationist answers to these basic issues force interpreta¬ 
tion sharply away from present uniformitarlan dogma on a 
broad front, then we must accept that and move forward 
into the uncharted territory of a comprehensive and self- 
con si stent c reati on i st strati graphy. B u t not everyon e agrees 
with this assessment. 


Adopt Portions of the C olumn; Pro 

Following a meeting held at Bolney House, Sussex, Eng¬ 
land in August 1996, several young-earth geoscientists is¬ 
sued astatementoutliningtheirpositlon regarding the use 
of the global uniformitarlan stratigraphic column in natu¬ 
ral history (Snelling, Ernst, Scheven, Austin, Wise, Gar¬ 
ner, G arton, and T yier, 1996). The group stated that while 
the entire construct ofthecolumn was unacceptable, por¬ 
tions could be extracted (specifically the biostrati graphic 
and Iithostratigraphic components) to provide a ready¬ 


made framework for natural history models in creationism. 
They asserted that the column was an empirical compen¬ 
dium of outcrops and subsurface data and that its time pe¬ 
riods could be transposed in the same sequence to form a 
creationist framework. Obviously the absolute time scale 
would be dramatically compressed. 

Publication of this position postdates its application. It 
reflects the position of work conducted in the Grand Can¬ 
yon (Austin, 1994) and the Eastern M ojave Desert (Austin 
and Wise, 1994). The biostrati graphic and lithostratigra- 
phic portions of the uniformitarlan stratigraphic column 
were used to define the F lood/pre-F lood boundary. Other 
creationists have also followed the general framework of 
the uniformitarlan column in an effortto adopt their con¬ 
cepts of the Flood to the global stratigraphic construct 
(e.g.. Holt, 1996; Morris, 1996). 

Several individuals from the Bolney House group 
presented their stratigraphic concepts using the bio- and 
I ithostrati graphic portions of the column in a special 
symposium of the C reation Ex N ihilo Technical Journal 
(Garner, 1996a, 1996b; Garton, 1996; Robinson, 1996; 
Snelling, 1997; Tyler, 1996). Their adoption of the col¬ 
umn coincided with a desire to drive "golden spikes" at the 
pre- and post-Flood boundaries. However, to preserve the 
integrity of the "stripped down" column, they had to in¬ 
voke multiple global catastrophes apart from the F lood to 
expl ai n th e vari ou s" P eri od s" an d" E ras" th at d i d n ot f i t th e 
traditional understanding of the Flood having caused most 
of the rock record. 

U se of the column as a creationist stratigraphic frame¬ 
work was advocated bythisgroup because: 1) itsupposedly 
representsan empirically-derived ideal relative age scale of 
crustal lithology, 2) it allows the global correlation of 
strata, and 3) itprovidesatremendousshortcutto deriving 
creationist alternatives based on exhaustive local studies 
and subsequent integration. Given the size of the crea¬ 
tionist geological community, taking leapsforward instead 
of small steps appears as an attractive alternative to the 
work involved otherwise. But is it a leap forward or back? 


AdoptPortionsof the C olumn; C on 

Following the special Flood/post-Flood symposium and 
the Bolney House statement, several articles were pre¬ 
sented by individuals who opposed using the column to 
define Flood geology (Card, 1996; Woodmorappe, 1996, 
1999a; Froede, 1997). Woodmorappe'scontrlbution must 
be seen in the context of hisearlier work (Woodmorappe, 
1981) arguing against the existence of the column at all 
(an argumentthatremainscompelling in our opinion). 

The spate of publications discussing the placement of 
pre-Flood and post-Flood stratigraphic boundaries in the 
new, compressed "creationist" column sparked a negative 
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test of its effectiveness in defining a Flood/post-Flood 
boundary in the Gulf of M exico Basin (Froedeand Reed, 

1999) . After testing several proposed boundaries in the col¬ 
umn, we determined that none appeared appropriate, and 
further concluded the failure to identify any feasible 
boundary (coinciding isochronally with the column) sug¬ 
gested that the adoption of the column was itself the prob¬ 
lem. Tyler and Garner (2000) protested that conclusion, 
but we reiterated that the column did not aid Flood inter¬ 
pretation of the G u If of M exico geology (Reed and F roede, 

2000) . We leave itto the interested reader to draw hisown 
conclusions from our work and subsequent comment. 

That exchange is relevant because it raised several key 
argumentsagainsttheuseofthecolumn in creationist stra¬ 
tigraphy. These can be summarized as: 1) evolution is a 
necessary condition of the column, 2) uniformitarianism 
is a foundation of the column, and 3) absolute time com¬ 
pression isnotassimpleasitfirstappears and doesnotre¬ 
solve the differences between the old-earth and young- 
earth frameworks. 

The relationship between evolution and the column is 
stated unambiguously by the North American Stratigra¬ 
phic Code. The code states(1983, p. 849): 

Biologic remains contained in, or forming, strata 
are uniquely important in stratigraphic practice. 
First, theyprovidethe means of defining and recog¬ 
nizing material units based on fossil content (bio- 
stratigraphic units). Second, the irreversibility of 
organic evolution makes it possible to partition en¬ 
closing strata temporally. Third, biologic remains 
provide important data for the reconstruction of 
ancient environments of deposition. 

Stephen Jay Gould (1997, pp. 157-158) expanded on the 
problem addressed bythewritersofthestratigraphic code: 

A chronometer of history has one, and only one, 
rigid requirement—something must be found that 
changes in a recognizable and irreversible way 
through time, so that each historical momentbearsa 
distinctive signature. Geologists have long appreci¬ 
ated thisprinciplein the abstract, buthad not found 
a workable criterion... M oreover, rocks are simple 
physical objects formed by chemical laws and, as 
such, do not bear distinctive temporal signatures 
Quartz is quartz—conjoined tetrahedra with a sili¬ 
con ion in the center, surrounded by four oxygen 
ions each shared with a neighboring tetrahedron. So 
itwasin the beginning and isnow, and evershail be 
so long as nature's laws prevail. Cambrian quartz is 
not different from Pleistocene quartz. 

But life is complex enough to change through a 
series of un repeated states. Today we attribute this ir¬ 
reversible sequence to the workings of evolution... 
[emphasis added] 


The essence of natural history, captured bythecolumn, 
isthe working of evolution that provides a strand to follow 
events inferred from the rock record. Although some argue 
that Darwin's publication of his theory of evolution post¬ 
dates the geologic column, it isclear that evolution has a 
much longer history (Morris, 2000), especially in the 
Eniightenment context that produced its 19th Century 
proponents For example, Diderot (1713-1784), the influ¬ 
ential French thinker, accepted "Transformism," and 
Lamarck (1744-1829) heavily influenced Lyell (Barzun, 
2000). Gould (1997) also admits that 19th century geol¬ 
ogy, dominated by the viewsof Hutton and Lyeli, included 
biologic views of progress, common when Lyell published 
hisPrinci pies between 1830 and 1833. So evolution ispart 
and parcel of the column. 

Evolution directs the erecting of the walls, butthefoun- 
dation isuniformitarianism. The assumption that the rock 
record representsa globai, time-correlative, representative 
snapshot of natural history demands it. Otherwise, globai 
correlation of "sameage" rocks would be impossible, since 
different depositional processes are expected to exist at the 
same time at different places around the globe. U niform- 
itarianism'snecessityisclearfyseen in the assumption that 
ancient environments of deposition can be reconstructed 
using modern analogs. Since we understand uniformi¬ 
tarianism to be the historiographic presupposition of N atu- 
ralism (Reed, 2001), it is only proper to consider it in 
opposition to a Biblical understandingof history. The later 
part of the 20th C entury saw the victory of a new, "dilute" 
version of uniformitarianism, quite different from Lyell's 
original. Although the new version ailows more flexibility 
in interpreting depositional environmentsand processes it 
only does so at a hidden price. Consider that uniform itar- 
ians universally acknowledge the absence of the vast ma¬ 
jority of the rock record. With so much of the empiricai 
evidence gone, logic demands an inversely strict uniform¬ 
itarianism to further restrict uncertainty and provide some 
confidence in historicai interpretation. 

The claim that the column can be "fixed" by shrinking 
the absolute timescaleisquite attractive, and that attraction 
may help mask the complexities of doing so. It is thought 
that the only modification needed is a "simple" compres¬ 
sion of the absolute time scale from 4,500,000,000 years to 
lessthan 10,000 years Butisthischangequitesosimple?lf I 
take a new car and run it through a hydraulic press I can 
compressit. Itmaythen beacar and it may be compressed, 
but wi 11 it work? C ompress ng the ti mescal e of the geologi c 
column isnotassimpleasit might appear because the time- 
rock-environment interpretative framework is designed for 
uniformitarian depositional conditions Thus the issue is 
not time per se, but the mode of deposition (uniform¬ 
itarianism versus catastrophism) and preservation 
(evolution versusextinction). 
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Becauseofthesedifferentmodes(i.e., catastrophism vs 
uniformitarianism), the proposed time compression can¬ 
not be uniform. There can be no one-to-one correlation of 
X million years on the column to X thousand years on its 
creationist analog. There is no correspondence between 
the vast majority of therock record being deposited bypro¬ 
cesses operati ng today over i ncredi bly vast periods of ti me, 
and a much shorter "uniform" history punctuated by a 
one-year catastrophe. I n the former, there is uniformity in 
the processes producing the rock record; in the latter there 
is not. 

So, as we argued earlier (Reed etal., 1996), time is not 
even an appropriate integrating factor in Flood stratigra¬ 
phy at all. C onsider; the mass of the rock record was depos¬ 
ited rapidly and probably at varying rates in different 
locations. How then can strata be considered globally cor¬ 
relative in a time-stratigraphic sense? Diachronous sedi¬ 
mentation, not a problem when the time scale is in 
millions of years, isatremendouschallenge for Flood ge¬ 
ologists intent on a time-stratigraphic interpretation. In¬ 
stead of trying to parse hours and days of depositional 
processes in a Flood setting, we advocate the abandon¬ 
ment of time as the heart of stratigraphy. We believe that 
depositional processes and their relative energy levels are a 
better key to interpretation. However, we recognize that 
other factors may be equally valid or even superior, and 
that question is worthy of further debate among crea¬ 
tionists. 

In spite of these difficulties, the willingness of young- 
earth creationists to utilize the column in their models re¬ 
mains undiminished. If the arguments in favor of thecol- 
umn are demonstrated to be superior, then those models 
can proceed to be tested in other ways. However, if not, 
then the models will have been proven to have failed at 
their points of contact with the column even prior to other 
tests. 


M odeis Incorporating the C olumn 

T wo models, the recently-introduced C reation/C urse/C a- 
tastrophe (CCC) model and the Catastrophic Plate Tec- 
tonics(CPT) model, demonstrate pitfalls in creationists' 
use of the column. CPT has been extant since at least 
1994, but has been the focus of a recent dialogue in the 
Creation ExN ihiloTechnical journal. Incontrasttotheef- 
fortsoftheBolney House Group, neither model appearsto 
have carefully considered their adoption of the column. 
The CCC model eviscerates its essential time-strati gra¬ 
phic function, while keeping the shell, presumably for its 
reputation as an interpretive framework. The C PT model 
relies on thecolumn tojustify lines of evidenceborrowed 
from its uniformitarian parent without carefully identify¬ 
ing or sorting those aspects of the column and evidences 


for plate tectonics that are derived from and upheld by 
uniformitarian interpretation. Neither model addresses 
the evolutionary and uniformitarian links in thecolumn, 
nor do they present arguments demonstrating how the 
column can be used in a creationist framework. 

The C reation/C urse/C atastrophe M odel 

The CCC model (Gentet, 2000a; 2000b) proposes that 
most of the geologic record isa result of extra-F lood catas¬ 
trophes associated with the divine curse of GenesisS. The 
model appearsto acceptthe column as a framework of cor¬ 
relation and description of the global rock record, but 
closer evaluation reveals that the essential time-strati gra¬ 
phic structure of the column has been overturned in favor 
ofapaleoenvironmental interpretation. Instead of the geo¬ 
logic periods representingtime-stratigraphic divisions, the 
Phanerozoic eras are said to represent preserved distinct 
ecosystems, resulting from the work of the 3rd, 5th, and 
6th days of creation. 

The introduction of this model has raised many ques¬ 
tions (Akridge, 2000a; Froede, 2000a; Klevberg, 2000b; 
Reed, 2000a; Woodmorappe, 2000). An issue common to 
all wasthe curiosity over the sudden disappearance of the 
Flood from "Flood geology." Gentet's reply (2000b) and 
subsequent letters by supporters (Aufdemberge, 2001; 
Lain, 2001) failed to address this revolutionary change. 
Critics likened the CCC model to the "tranquil Flood" 
theory, not because it explicitly advocated a tranquil 
Flood, but because the contention that the Flood would 
not have left significant geologic evidence above and be¬ 
yond an erosion surface seemed identical in termsof field 
investigation. Thecontinuity of the "creation ecosystems" 
before and after the Flood also needsto be reconciled with 
textural evidenceregardingthealteratlon of the earth's sur¬ 
face by the destructive power of the F lood (G enesis6:13,11 
Peter 3:6). 

Although theCCC model iscorrectin itsinsistenceon 
an explicit Biblical foundation, we believe that it employs 
improper exegesisand goes well beyond the bounds of the 
Biblical text. We find no textural reason for assuming that 
the curse of Genesis 3, with specific penal ties described in 
that chapter, provides a basis for global natural catastro¬ 
phes prior to the Flood. We invite Biblical scholars and 
th eo1 0 gi an s to c aref u 11 y exam i n e th ese aspects an d pu bI i sh 
their findings in theQuarterly. 

However, our immediate interest with CCC model is 
its unique utilization of the column. It is interesting that 
the CCC model abandons the fundamental time-strati¬ 
graphic nature of the column without seriously question¬ 
ing its relationship to evolution, uniformitarianism, and 
deep time. It simply seems to automatically assume that 
the column accurately captures a rock record that accu¬ 
rately reflects the three paleoenvironments (Paleozoic, 
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Mesozoic, and Cenozoic) buried before the global Flood, 
but neglects to discuss why there isany need to retain any 
of the column after jettisoning its basic structure. Uni- 
formitarian geoscientists clearly understand the limited 
nature of the column in accurately defining past paleo- 
environments(Ager, 1993a; 1993b; Braunstein, 1974; Hal- 
lam, 1981; Reading, 1996; Selley, 1985; Waiker and 
James, 1992). ItispuzzlingthattheadvocatesoftheCCC 
model do not see thisconflict. We hope that further expla¬ 
nation of the handling of the column in theCCC model 
will be forthcoming. 

TheC atastrophic Plate Tectonic Model 

Catastrophic Plate! ectonics (Austin etal., 1994) grew out 
of discussionsabout the role of plate tectonic theory in cre¬ 
ation geology. The central concept of runaway subduction 
and subsequent accelerated plate motion arose from com¬ 
puter modeling studies(Baumgardner, 1986,1990,1994a, 
1994b). It was deemed that a simple time compression 
(similar to the modification of the column) was sufficient 
to allow CPT to piggyback onto the evidence for its 
uniformitarian parent (Snelling, 1995). Questions about 
this arrangement were raised (Reed et al., 1996; Reed, 
2000c), but have been ignored until a dialog sponsored by 
the Creation Ex Nihilo Technical journal (TJ Editors, 
2002; Oard, 2002a; 2002b; 2002c; Baumgardner, 2002a; 
2002b; 2002c). M any issues related to both catastrophic 
and uniformitarian plate tectonics were discussed, but the 
issue that attracts our attention here is the manner in 
which CPT utilizes the column. It illustrates concerns 
mentioned earlier about distinguishing between data and 
interpretation. 

CPT relies on the column to validate interpretations 
that are in turn presented as data. For example, Baum¬ 
gardner (2002) states that the regularly decreasing age of 
the seafloor from themidocean ridgestothecontinentsisa 
key piece of evidence for C PT. However, the conclusion 
of this age distribution rests in part on the application of 
the column and its dating scheme to seafloor sediments. 
Baumgardner (2002) applies relative dating comparisons 
based on microfossil assemblages. But these assemblages 
are assigned their relative ages based on their evolutionary 
succession! 

Plate tectonic theory illustrates why the "simple" com¬ 
pression of the absolute timescaleof the column does not 
resolve problems in migrating from an old-earth uniform¬ 
itarian framework to a young-earth catastrophic alterna¬ 
tive. One problem is the inabiiity to resolve even the 
relative timingof uniformitarian plate tectonic events with 
the sequence demanded by the Genesis Flood. For exam¬ 
ple, uniformitarian plate tectonics is an ongoing process 
with repeated continental joining and separation (F roede, 
2000b; Hoffman, 1988; Rogers, 1996; Windley, 1993). 


CPT appears to include only one catastrophic episode of 
plate motion and subduction, followed by quiescence 
(Baumgardner, 2002a; 2002b; 2002c). 

Alternate Approaches to 
C reationist Stratigraphy 

While the desire to incorporate the column into crea¬ 
tionist stratigraphy is present, the necessity is not. Crea¬ 
tionists have proposed other stratigraphic approaches. An 
early, exhaustive evaluation of the distribution of fossilsby 
Woodmorappe (1983) led to the development of his 
"TAB" model—TAB standing for "tectonically-associated 
biological provinces." In 1994, Walker presented a strati¬ 
graphic model at the Third International Creation Con¬ 
ference. His model proposed a framework for defining 
strata on a timeline extracted from the Bible. He applied 
his model at locations in Australia (1996a; 1996b) and 
New Zealand (2001). Froede (1995) published a similar 
timescale, based on events described in Genesis and Job. 
Thistimescalewasused for comparison in an evaluation of 
the column in the Gulf of M exico basin (1999). Reed, 
F roede, and Bennett (1996) advocated geologic energy as 
the integrating factor in creationist stratigraphy. 

Theoretical alternatives have been complemented by 
field studies that have ignored the column. Akridge (1998; 
2000b) and Akridge and F roede (2000) described and in¬ 
terpreted strata found in the area around Lookout M oun- 
tain (N E Alabama-N W Georgia border) with reference to 
the Genesis Flood without relying on the column. Inter¬ 
pretation outsidethecolumn wasalso applied to gravel de¬ 
posits found in Montana and sections of Canada 
(Klevberg, 1998; Klevberg and Oard, 1998; Oard and 
Klevberg, 1998). Reed (2000b) described and interpreted 
strata associated with the North American M idcontinent 
Rift System with respect to depositional energy levels 
rather than the column. Reed (2002) applied the same 
method at the Palo Duro Basin, Texas. 


C onclusion 

The uniformitarian stratigraphic column encapsulates the 
modern geologic interpretation of the earth'sc rust. Unfor¬ 
tunately, that interpretation includes the rejection of the 
C hristian worldview in favor of N aturalism—a worldview 
that replacesa reality founded on G od'sC reation and gov¬ 
ernance of the universe with an impersonal, uncaring 
mechanism. ItalsosubstitutesChristianity'sconfidencein 
a truth granted by God's revelation with an unstable posi¬ 
tivism that succeeds only when it pilfers Christian doc¬ 
trine. Finally, it sterilizes a meaningful and rich history, 
substituting a timeframe designed to dismiss the imma- 
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nent presence of the C reator, and fillsitsendlessageswith 
pseudo-scientific "just-so" stories. When we consider the 
vast chasm that lies between Naturalism and Christianity, 
we do not see how creationists can escape the necessity of 
razing that worldview until no two stonesare left standing, 
and then rebuilding natural history and its derivative strati¬ 
graphy from the ground up. 

Creationist proponents of adopting the stratigraphic 
column believe that they are simplyincorporating an em¬ 
pirical construct without any stain of Naturalism. We are 
confident that they decry any influence of N aturalism in 
creationism and gladlyeschew its tenets. H owever, we fear 
that they are missing connections between the column 
and that worldview and we challenge them to examine 
more closely the assumptions, methods, and conclusions 
that surround the column. We hope that they come to see 
the difference between the perceptual and conceptual. I fit 
quacks like a duck... 
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Postdiluvial Soil Formation and the Q uestion of Time 

Partll- Time 

Peter Klevberg and Richard Bandy* 


Abstract 


M any believe that most soils require great periods 
of time to form. This argument has been used in an 
attempt to refute the Bible's claims for a global 
flood only a few thousand years ago. I n addition to 
arguments based on formation of extant soils, many 
geol ogi sts or pal eopedol ogi sts see evi dence of m u I - 
tiplefossil soil horizonsorpaleosolsin thegeologic 
record. F ew, if any, of these researchers have exam¬ 
ined carefully the assumptions behind their argu¬ 
ments. As described in Part I of this paper. 


pedogenesis isa complex phenomenon affected by 
several environmental factors. In Partll of this pa¬ 
per, we describe predictionsof traditional and dilu¬ 
vial approaches to natural history and compare 
these predictions with constraints resulting from 
analysis of soil-forming mechanism rates. The re¬ 
sults indicate that data from soil science are not 
only compatible with a diluvial view of earth his¬ 
tory, but are actually more easily accommodated by 
it than by the traditional view. 


Pedogenesis 

Pedogenesis is the development of soil from geologic 
parent material. As described in Part I of thispaper, pedo¬ 
genesis is a complex phenomenon. Adding to the com¬ 
plexities of soil science are differences over the definition 
of soil and a reliance, particularly in the past, on the 
following: 

• genetic definitions (historical, not scientific), 

• definitions of soil-forming factors that include time both 
implicitly and explicitly, 

• zonal definitionsthatfail to recognize interaction of soil¬ 
forming processes and geologic, geomorphic, or hydro- 
logic factors 

Assumptions about earth history and the rates of soil¬ 
forming processes greatly affect one's view of pedogenesis, 
both in perceived rates of formation and the relative im¬ 
portance of environmental factors. 

As described in Part I of thispaper (Klevberg and Ban¬ 
dy, 2003), five sol I forming factors are commonly accepted 
among soil scientists climatic, parent material, topogra¬ 
phic, biotic, and time.^ Having noted the confusion intro¬ 
duced by having time itself as a soil forming factor, we 
have presented the idea of five environmental factors that 
influence soil formation. These environmental factors are 
mathematicallydescribed as partial derivatives with respect 
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to time. The combination of environmental factors deter¬ 
mines theratesofchangeoftheactual soil-formingmecha- 
nisms. These environmental factors and soil-forming 
mechanismsaresummarized below. 

E nvironmental factors: 

• Climatic (C): 52s/9C9t = change in soil state overtime 
due to climatic factor 

• Parent M aterial (M): d^SIdM dt = change in soil state 
over time due to parent material factor 

• Geomorphic (G): S^G/SBat = change in soil state over 
time due to geomorphic factor 

• Biotic (B): 92s/5B5t = change in soil state over time due 
to biotic factor 

• Ground Water (W): d^S/d\Ndt = change in soil state 
over time due to ground water factor 

The change in soil statecaused by environmental factorsis 
secondary via influence on soil-forming mechanisms 

Soil-forming mechanisms: 

• Epigenesis (E): S^S/SESMt = change in soil state over 
time due to epigenesis 

• Physical weathering (P): d^SIdPdt = change in soil state 
over time due to physical weathering 


^The first part of thisseries forms an essential foundation 
for this paper. I mportant terms that may be unfamil iar to 
some readers and were not included in the glossary of the 
first paper are included in a glossary near the end of this 
paper. 
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• Leaching (L): 5^5/9191 = change in soii state over time 
due to ieaching 

• 0 rganic matter (0): d^SIdO 5t = change i n soi i state over 
time due to organic matter 

The change in soii state caused by soii-forming mecha- 
nismsisprimary to pedogenesis. 

Five soii orders often interpreted as requiring moderate 
to i on g peri od s of ti m e to form are espec i ai I y con si d ered i n 
thispaper. Partsof the worid wheretheseordersaredomi- 
n an t are sh own 0 n F i gu re 1. T h e foe u s of th i s paper i s rates 
ofehangein soii state due to soii-forming mechanismsfor 
these soil orders and the influence of environmental fac- 
torson these rates based on disparate views of earth history. 

Parametric Study of Pedogenic Processes 

Because time is implicit in the common variablesof pedo¬ 
genesis complexities abound in analyzing the parameters 
thatinfluencethe rates of soil formation. Because soil for¬ 
mation occurs in time, pedogenesis lies properly within 
the sphere of history, and science can deal with itonlyin- 
directly. Predictions of physical and chemical changesin 
soil formation are greatly influenced by the bias of observ¬ 
ers based on their views of earth history. I n general, these 
viewscan becategorized asbuttwo: the establishment geo¬ 
logic paradigm (EGP), which generally holds to gradual¬ 


ism, naturalism, an ancient earth, and evolutionism; and 
the diluvial geologic paradigm (DGP), which holds to a 
relatively young earth, catastrophism, and biblical history. 
Variants that do not fit these stereotypes are relatively 
unimportant to the analysis of pedogenesis presented in 
thispaper. 

Soil H istory Predictions Based 
on View of E arth H istory 

Because the EGP assumes the availability of long periods 
oftimeforsoil formation, pedologistswhosubscribetothis 
view tend to assume that soil formation has been a slow, 
gradual process (Brady, 1974, p. 309; Harding, 2001; Nat¬ 
ural Resource Conservation Service, 1997; Weaver, 1989, 
p. 106). Evolutionists will therefore tend to expect gradual 
or cyclic pedogenic processes. By contrast the DGP as¬ 
sumes a short time for earth history, the aval I ability of vast 
amountsof energy within the year long global Flood cata¬ 
clysm, and probable residual catastrophism. Diluvialists 
while recognizing the influence of environmental factors 
on soil-forming mechanisms place greater or lesser em- 
phasisthan their establishment counterparts on individual 
factors and assume that the rates at which environmental 
factors have operated may have varied greatly in the past. 
Rates and types of soil formation would thus have also var- 



Figurel. Dominant Soil Orders of the World (data from Brady, 1974, and U.S.D.A. files). 
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ied greatly in the past and may have been significantly dif¬ 
ferent from the present. According to the D G P, many soi Is 

can be expected to have complex histories. 

EG P Expectations 

• Climate has exerted its influence on pedogenesis over 
vast peri od s of ti m e, an d c I i m ate c h ange h as ten d ed to be 
gradual throughout earth history, allowing the soil to of¬ 
ten reach or approach equilibrium with its environment 
(Brady, 1974, pp. 303,309; Selley, 1976, p. 55; Weaver, 
1989, p. 106). 

• Parent material, exerting the principal influence at the 
onset of pedogenesis, becomes relatively unimportant 
over vast periods of time and will, therefore, tend to be 
relatively unimportant for mature (near equilibrium) 
soi Is (Weaver, 1989, p. 106). 

• Geomorphology and topography are constantly chang¬ 
ing and exert, therefore, a constantly changing influence 
on pedogenesis (Brady, 1974, p. 309).^ 

• The biotic factor isstrongly influenced by climate. Itsin- 
fluence, though sometimes slight, may result in a great 
cu m u I ati ve effect over vast peri ods of ti m e (P aton, H u m- 
phreys, and M itchell, 1995, pp. 33-86). 

• Ground water isa secondary variable largely determined 
by climate and topography (Jenny, 1941, p. 92). 

• Epigenesisislargely determined byclimateandtopogra- 
phy(Weaver, 1989, pp. 107,143). With much timeavail- 
able, many soils can be assumed to be mature and 
specific clay minerals (physils) can be assumed to be 
products of epigenesis (Selley, 1976, p. 55). 

• M uch time favors translocation of physils and ions, re¬ 
sulting in formation of soil horizons including argillic 
and cambic horizons (Blatt, Middleton, and Murray, 
1972, p. 254). 

• Highlyleached soils, in both extentand magnitude, can 
be expected when vast amounts of time have been avail¬ 
able for soil formation (Selley, 1976, p.55; Williams, 
1969). 

• While organic matter can rapidly reach equilibrium in 
soil, it can have a great effect on both leaching and the 
formation of horizons when great amounts of time are 
available (Selley, 1976, p.54). 


^Geomorphology (large-scale landforms) and topography 
(local scale) are constantly being eroded, slope angles be¬ 
coming reduced, etc. These changes occur over time. 
Geomorphology, as practiced, isoften focused on recon¬ 
structing natural history and reliesheavilyon stratigraphy 
(Daniels, Gamble, and Cady, 1971, p. 55). Stratigraphy, 
as practiced, is generally unscientific (Klevberg, 1999, 
2000a, 2000b; Woodmorappe, 1999a). 


DG P Expectations 

• Climate has exerted its influence on pedogenesis over a 
relatively short period of postdiluvian time. Climate 
change has tended to be significant, possibly exponen¬ 
tial, damped sinusoidal, or stochastic, and was likely 
warmer and wetter in early postdiluvian time than now 
(Oard, 1990). 

• Parent material, exerting the principal influence at the 
onset of pedogenesis, is likely to be much more impor¬ 
tant than commonly perceived by EG P adherents, and 
may include stratification, oxidation, well developed 
weathering profiles and initial physil content that can be 
falsely inferred aspedogenic. 

• Geomorphology has probably changed little since the 
Deluge, and topography may also have remained con¬ 
stant in many places Their effect, therefore, has been a 
relatively constant modifying influence on the climatic 
and other factors 

• The biotic factor isstrongly influenced by climate. Or¬ 
ganic matter could be expected on much of the ground 
surface or incorporated into sediments at the beginning 
of the postdiluvian period (Scheven, 1996). A warmer, 
wetter climate would have encouraged rapid growth of 
plants(Buol et al., 1990) and both microscopic (Brady, 
1974, pp. 111-132) and macroscopic animals expedit¬ 
ing soil formation. 

• Ground water could be expected to begin as a maxi¬ 
mum, with saturated ground and a moist climate, ap¬ 
proaching modern levels in response to climatic 
changes topography and hydrogeologic (parent mate¬ 
rial) properties 

• Rates of epigenesis may have been greatly affected bysig- 
nificant climate change, atmospheric aerosols (Brady, 
1974, p. 282; Oard, 1990), and carbon dioxide levelsdue 
to d ecayi n g organ i c m after (P aton, H u m ph reys an d M i t- 
chell, 1995, p. 17). 

• With relativelyliftletimeavailable, translocation of phy¬ 
sils could be expected to be slight in some soils and a 
nonlinear (possibly exponentially decreasing) function 
with time. 

• Highly leached soils in both extent and magnitude, 
would only be expected to result from initially leached 
material (i.e. geological, not pedological, origin), accel¬ 
erated weathering in an environment unlike the current 
environment, or more rapid actual ratesof leaching than 
are commonly expected for the modern environment. 

• Long periodsoftime for organic leaching and bioturba- 
tion would not be available. Thus pedogenesis attrib¬ 
uted to these processes by EGP adherents may be 
overstated, modern rates may be understated, or past 
rates may have been significantly higher during times of 
more favorable climate. 
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N atural H istory I nferences 
and the Five E nvironmental Factors 

Assu mmari zed i n T able I, expectati onsof the behavior of 
the climatic environmental factor {d^SIdCdt) differ 
markedly between the EG P and DG P. Based on a bibli¬ 
cal view of earth history, climate would probablydescribe 
a roughly exponential curve from initial conditionsatthe 
end of the Deluge to current "equilibrium" conditions 
(recognizing normal climatic fluctuations). This can be 
expressed asdCldt^O (i.e. climate change occurs) and 
d^Cldt^^O {\.e. climate change is nonlinear). Initial cli¬ 
matic conditions(C o) would be determined bylong-term 
(equilibrium) factors in the antediluvian and diluvian pe¬ 
riods, and initial geomorphology (Go) and initial ocean 
temperature at the end of the Deluge. Equilibrium cli¬ 
mate would be dependent on atmospheric conditions 
(greenhouse gases, volcanic aerosols, variationsin insola¬ 
tion) and changes in terrestrial conditions (land surface 
coverage by vegetation, water or ice.) The rate of change 
of c I i mate wou I d therefore have been a fu n cti on of i n i ti al 


small amount of this may have been antediluvian, in 
which caseitwould have been predominantlyprimordial 
based on the biblical historical record. 


conditions (including Go) and equilibrium (long-term) 
conditions (including B). The DG P envisions relatively 
warm, moist conditionsin early postdiluvian time(Oard, 
1990), c ire urn stances favorable to relatively high rates of 
epigenesis, physical weathering, and leaching. 

As summarized in Table II, expectationsof the impor¬ 
tance of parent material to soil formation (d^SIdM dt) and 
nature of the "initial" parent material (M o) differ signifi¬ 
cantly between the EGP and DGP. According to the 
DG P, initial (to = end of the Deluge) parent material (M o) 
would plainly be a result of the Deluge. In addition to 
unweathered rock^, one would expect weathered rock and 
unconsolidated sediments to have been common on the 
surface of the earth. Itwould, in fact, be expected that very 
little fresh bedrock would have been exposed by the final, 
waning currents of the Flood waters.Thus M omaynotbe 
assumed to consist solely of homogeneous unweathered 
rock. Graded sequences of unconsolidated sediments 
would be expected from waning flows of sediment laden 
currents It may, therefore, bedifficultin some cases to dif¬ 
ferentiate between horizons resulting from diluvial sedi¬ 
mentation processes and buried soil horizons or certain 
profiles which may have resulted from soil forming pro¬ 
cesses. Eluviation and illuviation would suggest soil form¬ 
ing processes (not unequivocally, cf. Birkeland, 1974, p. 


Table I. Comparison of Parameters: Climatic Environmental Factor. 

Parameter EGP DGP 


C Very important to soil formation; largely 

dependent on G and variousindependent variables 
C 0 On average, simiIar to current 
dCldt Gradual oscillationsover long periodsof time 

d^Cldt^ Value small or zero 

d^SIdCdt A generally linear (gradual) change (soil formation) 
over vast peri ods of ti me 


Very important to soil formation; largely dependent 
on Cq, G and various independent variables 
M ay have been significantly warmer at end of Deluge 
Rapid change (exponential) following Deluge 
(dCldt^O) 

V al u e may have been I arge fol I owi ng D el u ge 
(dKld\?^0), decreasing with time 
A generally exponential decrease in change (rate of 
soil formation) since Deluge 


Table 11. C omparison of Parameters Parent M aterial E nvironmental F actor. 


Parameter EGP 

DGP 


M Very important to soil formation; a complex result 
of C, G and other variables 

M 0 M ay be assumed as homogeneous and unweathered 

dMIdt Weathering occurs(5M/9t^0) and isimportant 
process; it has proceeded over vast ages 

Value of small or zero 


d^SIdM dt A generally linear (gradual) change in soil state 
(i.e. soil formation) over vast periodsof time 


Very important to soil formation; primarily a result 
of M 0 modified byC, G, B, W and other variables 
M ay have been heterogeneous and contained 
weathered materi al s al ready at end of D el u ge 
Weathering occurs(9M/9t;^0) and isimportant 
process; it may occur or have occurred more rapidly 
than commonly believed 
Value may have been large following Deluge 
(S^M Idt^^O), decreasing with time 
A generally exponential decrease in change (rate of 
soil formation) since Deluge (i.e. d^SIdM 5t2<0) 
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111), though these rates could also be expected to have 
been higher in the past. Fresh volcanic ash would have 
been abu ndant I mmedi atel y after the D el uge and for some 
time thereafter (Card, 1990;Whitcomb and M orris, 1961) 
and may have been important in the formation of some 
soils(includingentisolsand especiallyandisol^). Both the 
EG P and DG P understand that the parent material factor 
isnot static. If a traditional soil forming factor definition is 
used (dSIdM), both the EGP and DGP recognize that 
dMIdt^O, i.e. weathering occurs. Some disagreement 
may exi St on the val u e of 5M Idt, especi al I y i f esti m ates are 
based on natural history assumptions ("dating" methods). 
With ourpreferred definition of parent material as an envi¬ 
ronmental factor, the DGP certainly recognizes that 
AM ^0, i.e. transport into and out of the control volume 
occurs(including clays), and adherents of the EG P are in¬ 
creasingly recognizing thisalso (Chadwick etal., 1994, p. 
94; Daniels, Gamble, and Cady, 1971, pp. 51-88; 
Lavkulich, 1969, p. 28; Nettleton, Price, and Bowman, 
1990, p. 152; Paton, Humphreys, and Mitchell, 1995; 
Simonson, 1959; Weaver, 1989 p. 182; Valentineand Dal- 
rymple, 1976). I n the DGP, we would expect 
i.e. sedimenttransportrateswould nothavebeen constant. 

As shown in T able III, there exists a mixture of agree¬ 
ment and disagreement between the EGP and DGP on 
the likely role of the geomorphic factor in soil formation 
during earth history. Substantial agreement exists on the 
small scale of local topography; substantial disagreement 
exists on the large scale of geomorphology. Unlike the 
EGP, which envisionsvastchangesin landscapes over vast 
periods of time (AG >>Go), the DG P envisions only mi- 


'^Rapid formation of entisols (soils lacking distinct hori¬ 
zons) and andisols(derived from volcanic material) isof- 
ten accepted in the EGP; however, volcanic ash may 
have been important in the formation of other soils 
(Froede, 1995,1996; Ping, 2000, pp. 1262-1263; Selley, 
1976, p. 57; Weaver, 1989, p. 154; Williamsetal., 1998). 


nor changes to the landscape during the comparitively 
brief span of postdiluvial time. Theabative and dispersive 
phases of the Del uge (Walker, 1994) would have been pri¬ 
marily responsible for the present landscape. G eomorphic 
modification by wind, ice and water since the end of the 
Deluge would have been minor (AG <<Go). M ost soils 
can thus be expected to have formed in pretty much the 
same geomorphic environment as at present on the large 
scale, though significant changes may have occurred on 
the small scale. T opographic changes have been primarily 
a function of climate (C) and parent material (M), since 
the presence of plants, an importantconsideration in slope 
stabilization, would largely depend on climate and parent 
material. As a result, d^GI i.e. rates of erosion, 
would have varied in the past, in agreement with theobser- 
vation that the rate of lateral and vertical transport of earth 
materialsisgenerally nonlinear. "Erosion rates are roughly 
proportional to slope; other conditions being equal, dou¬ 
bling the angle of slope increases the loss of sediment by 
about two and a halftimes. Doubling the length of slopes 
increases the loss about one and a half times" (H unt, 1972, 
p. 51). Thus, other variables assumed constant, erosion 
rates can be expected to slow as slope angles decrease. 

As summarized in Table IV, expectations of effects of 
the biotic factor over earth history differ between the E G P 
and DGP. In general, DGP expectations include much 
greater fluctuations in the magnitude of effects to soil for¬ 
mation in the past that envisioned by E G P adherents. Atto, 
organic matter (Oq) can be expected to have been present 
in many locationsasdebrisleft by the Deluge (Genesis 8: 
11, Holroyd, 1996; Oard, 1995a, 1995b; Sheven, 1996). 
The DGP envisions rapid colonization of the denuded 
earth by plants (Genesis 8:11). Successions would proba¬ 
bly have occurred rapidly at first, especially with rapid 
climate change (i.e. dBldt^O), slowing in response to de¬ 
clining valuesof dC /Stand SM/St(i.e. S^B/St^^O). Since 
fresh water is I ess dense than saltwater, initial saltconcen- 
trations would not be expected to hinder plant growth in 


Table III. Comparison of Parameters Geomorphic Environmental Factor. _ 

Parameter EGP DGP 


G Important to soil formation; primarily a function 
of C and M , secondarily B and W 
Go M ay have been vastly different from present 
on both large and small scales 
SG/St Great changes have occurred over vast periods of 
time(AG»Go) 


d^GIdt^ Value small or zero, especially as long-term average 

d^SIdGdt A generally linear (gradual) change (soil formation) 
over vast periods of time 


Important to soil formation; primarily a function of 
C,M and Go, secondarily B and W 
G eography at end of Deluge probably very similar to 
present 

Large-scale geomorphology probably haschanged 
very little in postdiluvian time (AG <<Go and dGIdt 
issmall), though significant local (small-scale) 
topographic changes may have occurred 
Value decreasing following Deluge {d^Gldt^<0), 
especially with revegetation 
A generally static variable at large scale, episodic at 
small scale 
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most surficial diluvial deposits. In addition, abundant 
moisture would have facilitated leaching of the salts from 
the soi Is at a more rapid rate than at present. M eteoric wa¬ 
ter would have served to dilute salts Treating residual or¬ 
ganic matter as a component of M o, it is evident that B is 
primarily a function of C (modified byG) and M , with W 
dominating only in particular environments 
TableV summarizesthe different natural historyexpec- 
tationsofthe EG P and DGP relative to soil forming effects 
of ground water. Ground water can affect pedogenesis 
much more strongly than has typically been acknowl¬ 
edged in the past (Twidale, 1990). Weathering may be 
much more rapid than would be anticipated from climate 
alone (Birkeland, 1984, p. 307). "If appreciable water is 
available, not necessarily rainfall, and can move freely (re¬ 
lief, porosity, permeability) virtually any rock or alumino¬ 
silicate mineral will alter to kaolin-gibbsite-Fe oxides 
suite" (Weaver, 1989, p. 143). The EG P envisions gradual 
change as typical of most environments so little change in 
ground water hydrology would be expected. The DGP en- 


visionsWo asa maximum at the end of the Deluge. The 
rate at which present ground water conditions would be 
reached would be dependent upon the hydrogeology of 
the site (M) and climate, along with the influence of 
plants. Locally, topography would exerta strong influence 
in driving W toward its equilibrium condition. Insofar as 
soil formation was a function of ground water, the rate of 
soil formation could be expected to follow this (generally) 
declining curve. 

Natural H istory Inferences and 
the Four Soil-Forming M echanisms 

The changes that occur within the soil (i.e. the control 
volume) can be categorized as epigenesis, physical wea- 
th eri n g, I eac h i n g, an d the accu m u I ati on and effects of or¬ 
ganic matter. As used here,9^5/9E/5t refers to the time 
derivative of change in soil state due to effects of epi¬ 
genesis i.e. mineral transformations due to chemical 


Table IV. C omparison of Parameters Biotic Environmental Factor. 

Parameter 

EGP 

DGP 

B 

Important to soil formation, but a secondary 
variable, i.e. B is highly dependent on C and M, 
also dependent on G, locally W 

Importantto soil formation, but a secondary variable, 
i.e. B is highly dependent on C and M, also depend¬ 
ent on G, locally W 

Bo 

On average, similar to present 

M ay have been significant amounts of organic matter 
incorporated into Oq at end of Deluge 

dB/dt 

No significant global trend with time, but local 
changes over long periods could be great due to 
climate change, etc. 

Rapid change (exponential) following Deluge 
(5B/5t;^0), especially revegetation; microbial activity 
probably optimized at end of Deluge 


Value small or zero 

Valuemayhavebeen large following Deluge 
(d^Bld\?>0), decreasing with time {d^Bld\?<0) 

d^SIdBdt 

A generally linear (gradual) change in soil state 
(i.e. soil formation) over vast periods of time 

Soil formation likely to be a complex, stochastic 
response to biologic mechanism due to number of 
variables 


TableV. Comparison of Parameters G round Water Environmental Factor. 


Parameter EGP 

DGP 


W Locally important to soil formation, butasecondaryLocallyimportantto soil formation, butasecondary 
variable, i.e. W is highly dependent on C, M, and variable, i.e. W is highly dependent on C, M, and G, 
G,lesssoonB lesssoonB 

Wq Mayhavebeen lessor more than at present due to Expected to be a maximum in most cases immedi- 
changesin C and G over vast periods of time. atelyfollowing Deluge 
5W/9t Gradual changes expected locally over long periods In most cases, expected to fal I relatively rapidly (rate 
due to changes in C and G dependent on M ) following Deluge (9W/5t<0), 

driven toward equilibrium byC and G with lesser 
influence by B 

d^]Nldt^ Value small or zero Valuemayhavebeen largefollowingDeluge 

(d^\Nld\?<0), decreasing with time (S^W/St^wO) 

d^Sld\Ndt Changes in water table likely to have been minor M any soils may have experienced higher water table 
or gradual for most soils or soil moisture in past 
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weathering, including leaching and the effectsof organic 
compounds. Table VI summarizes the differences be¬ 
tween the EGP and DGP views of the epigenetic soil 
forming mechanism. 

The EGP has the luxury of permitting either rapid or 
slow formation of minerals through alteration of parent 
material, but the uniformitarian bias generally prevents 
this in practice. "Clay-mineral formation and transforma¬ 
tion in the soil isaslow process" (Birkeland, 1974, p. 247), 
a process often believed to require hundreds of thousands 
of years (Birkeland, 1984, p. 221). There islittle incentive 
within the EGP to consider the possibility of relatively 
rapid epigenetic pathways, though some within the EGP 
are now beginning to recognize the possibility of specific 
physilsorgroupsof physilsin parent material rather than 
assolely the products of mineral transformation (Weaver, 
1989, pp. 154-182). 

Although much effort has been exerted in determining 
epigenetic pathways in response to climate, many physils 
identified in North American soils appear to be inherited 
from parent material unrelated to subjacent regolith 
(Hunt, 1972, p. 272). Weaver (1989, p.l88) shows that 
EGP predictions do not match physil suites "Again, the 
parent material helpsdetermine the kind of cl ay that forms 
through aval I ability and kind of bases" (Birkeland, 1974, p. 
142). Nettleton, Price, and Bowman (1990,p. 152) found 
that "The clays[in Redlands and Wittaridisols] appear to 
be inherited from the parent material, or have accumu¬ 
lated from subsequent dust, because the primary sand and 
silt grains, except for biotite, are only slightly weathered." 
Physil aggregates may be deposited in high energy envi¬ 
ronments where clay deposition would not normally be 
expected (Weaver, 1989, p. 116). Physilsconsidered indic¬ 
ative of climate, e.g. montmorillonite, can form fromava- 
riety of parent materials (Weaver, 1989, p. 155) and can be 
found in variousepimorphic combinations(Paton, Hum¬ 
phreys, and M itchell, 1995, pp. 24-27). 

Inferred rates of epigenesis are often decidedly biased 
by EG P presuppositions and "absolute dates" (C hadwick 
et al., 1994; Colman and Dethier, 1986; Dahmset al., 
1997; H all and Shroba, 1993; Leighton and M acC lintock, 
1962; Locke, 1986; Mahaney and Halvorson, 1986; 
Nahon, 1986; Taylor and Blum, 1995). EGP assumptions 
have long resulted in disparate, inconclusive, or incorrect 


estimates for epigenetic rates (Foss and Segovia, 1990; 
Grandstaff, 1986; Hall and Martin, 1986; Neall and 
Paintin, 1986), a fact even EGP adherents have recog¬ 
nized in some cases (Lowe, 1986; Paton, Humphreys and 
M itchell, 1995; White, Benson, and Lee, 1986) and that 
Jenny documented (1941, pp. 35-44) with rapid soil for¬ 
mation on Kamenetz Fortress in Ukraine (12 inches in 
230 years), volcanic soils, sand dunes, and the work of M iss 
Shreckenthall on moraines in the Alps in the late 1800's 
Epigenesis is particularly rapid in tropical entisols, and 
carbonates may form rapidly enough to clog drain pipes 
(Hunt, 1972, pp. 45,46). Negligible varnish has formed at 
archaeological sitesin theAmerican Southwest si nee pue¬ 
blos dated A.D. 1, yet it has been observed to have formed 
in railroad cuts and tunnels. The apparent necessary con¬ 
dition isthe presence of water (Hunt, 1972, pp. 158-160). 
Thus, ratesof epigenesismaybeeasilyunderestimated and 
requisite time for soil formation overestimated. 

Evidence of significant epigenesis (physil develop¬ 
ment) in even the harsh environment of Antarctica has 
been observed on moraines believed to be only 17,000 to 
21,000 years old according to the EGP (Ugolini, 1986). 
M uch faster ratescould obviously be anticipated for more 
temperate climates, especially where humid conditions 
exist. Lowe (1986, pp. 268-270) noted that the 10,000 to 
15,000 years generally believed necessary for the transfor¬ 
mation of volcanic glass and feldspar to halloysite viaallo- 
phane was in significant conflict with the stratigraphy of 
New Zealand tephras. "Thisimpliesthattephra composi¬ 
tion and site weathering conditions frequently may have 
been underestimated in favor of the assumed tephra age- 
based weathering sequence" (p. 270; emphasis ours). Hal¬ 
loysite (the end product of this sequence) has been ob¬ 
served to form in 300 to 4,000 years in the humid tropics 
(Lowe, 1986, p. 270). Depth of burial can significantly af- 
feettherateof epigenesis(Lowe, 1986, p. 279). "Thetypes 
and ratesof formation and transformation of clay minerals 
derived from tephra deposits of acid to intermediate com¬ 
position are determined chiefly by macro-and micro-envi¬ 
ronmental factors together with the mineralogical and 
physicochemical composition of the parent deposits The 
length of time of weathering in clay mineral genesis is indi¬ 
rect and subordinate in its effect, in that weathering rates, 
and weathering products and their alteration, are largely 


Table VI. C omparison of Parameters; Epigenetic Soil Forming M echanism. 


Parameter EGP 

Epigenetic d^SIdEdt 
M echanism 


_DGP_ 

Generally assumed to occur gradually in response to climatic factor 
M ay have occurred rapidly in response to varying climate and other environmental factors 


Initial Eq Often assumed to be zero (i.e. stable physilsderived from parent material by epigenesis) 

Epigenetic M ay be significant amount of inherited physils 

State 
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dictated by other controls" (Lowe, 1986, p. 281; emphasis 
ours). Supposed intermediatespecies(e.g. allophane, imo- 
golite) may persist, and supposed end products (e.g. hal- 
loysite, gibbsite) may form directly from tephra. These 
minerals can co-exist and often do (Lowe, 1986, p. 284) 

Lowe's assertions are substantiated by the work of King 
(1986), who found little correlation between expected 
epigenetic productsand astratigraphic sequenceof ash de¬ 
posits in Canada. Surprisingly rapid epigenesis has been 
observed in ash from the 1980 eruption of M ount St. H el- 
ens(White, Benton, and Yee, 1986), with a rapidly declin¬ 
ing rateof epigenesisattributed to a change from the initial 
domination of hydrochloric, nitric, and sulfuric acids to 
domination by the much weaker carbonic acid. Chloride 
and sulfate were leached within three months of ash depo¬ 
sition (White, Benton, and Yee, 1986, p. 372). While 
many EG P pedologists will agree that andlsols can form 
rapidly, many of these epigenetic pathways are similar to 
those Inferred for other soil orders. 

"The rate of chemical weathering of geologic materials 
dependson the chemistry of weathering fluldsand on the 
nature of reactions at mineral surfaces" (Colman and 
Dethler, 1986, p. 5). Growth of new mineral phases as 
epigenesis progresses In mineral crystal defects may en¬ 
large these conduits, accelerating weathering, or occlude 
these passages, depending on the secondary mineral spe¬ 
cies (Eggleton, 1986). Weathering rinds with depth may 
result from variations in the rate of weathering, not the 
amount of time since deposition, since weathering in the 
sh al 1 0 w su bsu rface i s gen eral i y greater th an ei th er su rf i c i al 
weathering or weathering at depth (T widale, 1990, p. 36). 
Weathering rinds are probably more Indicative of soil 
moisture than age (Twidale, 1990, p. 30). Oxisol forma¬ 
tion appears to be greatly affected by lateral soil moisture 
movement, resulting in segregation of aluminum, magne¬ 
sium, and iron, and possibly the formation of stone lines 
(Birkeland, 1974, pp. 193,194). Organic matter and com- 
poundscan greatly accelerate chemical weathering in the 
solum (Birkeland, 1984, p. 75; Brady, 1974, p. 310; Paton, 
Humphreys, and Mitchell, 1995, p. 17; Ruhe, 1975, p. 
27). The DGP envisions conditions generally more 


conducive to epigenesis during the early postdiluvian 
period than at present. 

As used here, d'^SIdPdt refers to the time derivative of 
change in soil state due to effects of physical weathering. 
Including both breakdown of Individual rock and mineral 
grains, and translocation of soil particles (I.e. particle 
movement within the control volume).TableVII summa¬ 
rizes the differences between the E G P and DGP views of 
the physical weathering soil forming mechanism. 

M echanical breakdown of rockscan occur asaresultof 
physical and thermal stresses. Although temperature fluc¬ 
tuations In themselves are probably a negligible factor 
(Birkeland, 1974, p. 59), Ice lenses that form In soil attract 
water and grow, often Inducing significant stresses (Hunt, 
1972, p. 94). Salts, clays, and plantscan also induces!gnifi- 
cant physical stresses (Birkeland, 1974, p. 59). Asmineral 
grains are broken down, resultant fine particles can be 
transported into the subsoil as suspended or dissolved load 
as leaching occurs 

Evidence of physical weathering can be equivocal. 
G rusdevelopmentto greatdepth has been observed in arid 
climates, indicating chemical weathering rather than 
physical weathering, contrary to common belief (Birke¬ 
land, 1974, pp. 73-75). Thismay also indicate a wetter cli¬ 
mate in these regionsin the past. Patterned ground maybe 
formed by processes other than freeze-thaw (Ruhe, 1975, 
pp. 208, 209). Stone lines may be formed pedogenically 
(Paton, Humphreys, and M itchell, 1995, p. 84-86) or by 
creep, but often rounded or exotic clasts are present that 
neither process expiains thus indicating an unconformity 
(Ruhe, 1975, pp. 127-129). Tephra accumulation over a'a 
(a very rough-textured lava common in Hawaii, where 
Chadwicketal. conducted their study) produces horizons 
free of rock fragments overlying the a'a (C hadwick et ai., 
1994, p. 98), a profile that could be misinterpreted as evi¬ 
dence of physical weathering. "Because cumuiative soils 
have parent material continuously added to their surfaces 
their features are partly sedimentologic and partly 
pedogenic. In a soil study, therefore, it is important that 
sedimentologic features are not ascribed to pedogenesis" 
(Birkeland, 1984, p. 185). 


TableVII. Comparison of Parameters; Physical Weathering Soil Forming Mechanism. 


Parameter 

EGP 

DGP 

Physical 
Weathering 
M echanism 

d^SIdPdt 

Rates of mechanical breakdown 
of particles and translocation in 
solum typically slow—similar to 
modern rates-and often assumed 
to be linear 

Rates of mechanical breakdown of particles and trans 
location may be reiatively rapid, may have varied in the 
past and may be more exponential than linear in 
response to build-up of resulting substances 

Initial 

Physical 

Weathering 

Po 

Often assumed to be virtually 
zero 

M ay have been substantial at end of the D el uge 
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Formation of an argillic horizon by translocation of 
cl ay-si ze parti cl es i s one of th e m ost i m portant processes i n 
soil profile development for many soils. I tisnot possible to 
distinguish between clay translocated via suspension (P) or 
solution (L), and establishing that translocation of clay- 
size particleshasoccurred in asoil profilecan be very diffi¬ 
cult (Birkeland, 1974, p. 111). Argillic horizons are some¬ 
times observed where they would not be expected, e.g. in 
aridisols. "Prominent argillic horizons occur only in soils 
[Redlandsand Wittaridisols] that formed primarily during 
the Pleistocene and hencearelargelyrelict," yetmanyfac- 
tors would tend to rapidly destroy these features, not pre¬ 
serve them (Gileand Grossman, 1968, pp. 14, 15). This 
suggeststhatthey may be relatively young. "Expression of 
the argillic horizon is related to soil age but not as closely 
as the horizon of carbonate accumulation" (Gile and 
Grossman, 1968, p. 15)^. Weaver (1989, p. 115) states, 
"The time factor [re: cl ay translocation] has been difficult 
to quantify." Data are needed on clay translocation rates 
and the effects of aeoli an clay and silt on B horizon devel¬ 
opment in texture-contrast soils (Boardman, 1985, p. 72). 
Sesquioxide concentrations sometimes exceed what may 
be expected from parentmaterial, indicating transport, but 
sesquioxides, carbonates, electrolytes, and positively 
charged coloidsalso inhibitclay migration, and above ap¬ 
proximately 20 to 40 percent clay content (depending on 
physil species), clay translocation may virtually cease 
(Birkeland, 1974, pp. 111-114; Blatt, Middleton, and 
M urray, 1972, p. 254).Thus, modern rates may differ sub¬ 
stantially from rates in the past, often being much lower. 
Based on archaeological evidence, clay translocation in 
aifisols can readily occur in fewer than three thousand 
years, and lateral ground water movement may be impor¬ 
tant in translocation (Fisher, 1983). 

As used here, d^SIdldt refers to the time derivative of 
changein soil state due to effects of leaching of ionsfrom 
the solum by meteoric water. Table VI11 summarizes the 
differences between theEGPandDGP viewsof the leach¬ 
ing soil forming mechanism. 

Leaching is largely a function of climate, being depend¬ 
ent on the availability of excessmoisture to providefreewa- 
terfortransportof ionsfrom the solum (Locke, 1986). "The 
most active agency in soil-profile formation is percolating 
water" (Jenny, 1941, p. 47). White and Blum (1995) found 
that Si02 and N a weathering followed a linear function of 


precipitation and an Arrheniustemperature function (expo¬ 
nential). No climatic correlation was observed in leaching 
of K, C a, or M g. G randstaff (1986) found an Arrhenius rela¬ 
tion to temperature and proportionality to free ligand con¬ 
centration for olivine weathering in Hawaiian beach sand. 
The importance of excess soil water has been established in 
modern environments Chadwicketal. (1994, p. 102), in a 
Hawaiian study, noted, "Longterm ratesof desilication in¬ 
crease by nearly an order of magnitude as time-weighted 
median rainfall increases from 20 to 350 cm. Long term 
rates of base action leaching increase by about a factor of 
about 4 over the same rainfall gradient." 

As pointed out byC hadwicket al. (1994 p. 94), "All re¬ 
gional and global estimates of chemical weathering are de¬ 
rived from dissolved load output from Earth's major river 
systems" Thus common estimates for the rate of past soil 
formation areautomaticallyuniformitarian, assuming cur¬ 
rent conditionsas anal ogousto postconditions Taylor and 
Blum (1995) derived silicate weathering rates by means of 
"known" ages the result being 3.4 times faster than esti¬ 
mates based on stream flows. Yet present rates are consid- 
erablyin excess of rates expected from the"known" agesof 
the moraines in their study, an observation that might be 
expected bydiluvialists Dahmsetal. (1997) pointoutthat 
Taylor and Blum erred to assume a closed system and that 
their reported precision in estimating weathering rates is 
impossible. Similar efforts based on "known ages" have 
been made by Hall and Martin (1986), Locke (1986), 
Mahaney and Halvorson (1986), and others. Since dilu- 
vialists would expect a higher temperature and precipita¬ 
tion regime immediately after the Deluge (Oard, 1990), 
significantly higher ratesof leaching could be expected in 
many partsof the world, with the rates declining thereafter 
to modern values. Discrepancies between current ratesof 
leaching and those anticipated based on EGP scenarios 
may be expected. "Texture influences the rate and depth 
of leaching, and this is related to many soil properties" 
(Birkeland, 1974, p. 142). Just translocation within the 
solum to form an argillic horizon {d'^SIdPdt) could be ex¬ 
pected to reduce soil permeability by a couple orders of 


^Birkeland (1974, p. 170) notes that the modern CaCOs 
influx to aridisols similar to those studied by Gile and 
Grossman is too low to explain observed concentrations 
even with the ages ascribed to them by the E G P. 


Table VIII. Comparison of Parameters; Leaching Soil Forming Mechanisms. 

_ Parameter _ EGP _ PGP _ 

Leaching d^SIdidt Rate largely determined by climate. Rate largely determined by climate, which may 
M echanism often assumed similar to present have been somewhat warmer and much moister 

than present 

Initial Lq Often assumed to be zero May have been quite high at end of Deluge 

Leaching 
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Table IX. Comparison of Parameters; Organic Matter Soil Forming Mechanisms. 


Parameter 

EGP 

DGP 

Organic 

M after 

M echanism 

d^SIdOdt 

Rate largely determined by climate, 
often assumed similar to present or 
slightly more favorable for histosol 
formation during or after ice ages 

Rate largely determined by climate, which may 
have been somewhat warmer and much moister 
than present, possibly cooler at end of postdiluvial 
ice age 

Initial 

Organic 

M after 

Oo 

Often assumed to be zero in 
parent material 

M ay have been considerable at end of D eluge 


magnitude, suggestingthatleachingoftheA horizon may 
have been less and of the B horizon more in the past for 
many ultisols and alfisols. For example, a poorly graded 
(well sorted) sand may have a permeability of lO"^ cm/sec, 
but if silt or clay particles occupy many of the pore spaces 
between sand grains, the permeability may be reduced to 
cm/sec. Formation of laminae in petrocalcic hori¬ 
zons may have been slow or rapid—data are insufficient 
(Daniels, Gamble, and Cady, 1971, p. 75, emphasis ours). 
The natural history scenario of the DGP predicts that 
many soils would have experienced rapid initial leaching 
of already weathered parent material, with the rate of 
leaching declining in response to drier climates and, in 
some cases, decreasing permeability of the solum. 

Asused here, S^S/SOStrefersto the time derivative of 
changein soil state due to effects of organic matter present 
in the soil. T able IX summarizes the differences between 
the EG P and DGP views of the organic matter soil form¬ 
ing mechanism. 

"Organic matter probably reaches a steady state more 
rapidlythan anyother property of the soil," states BIrkeland 
(1984, p. 203), "N evertheless, these and other data suggest 
th at th e ti m e to ac h i eve steady state m ay ran ge from as I i ttl e 
as 200 years to perhaps 10,000 years" 0 rganic matter as an 
argument for long times of formation hinges primarily on 
quantity, especiallytheamountoftimerequired toform the 
extensive peat bogs in some parts of the world. Organic mat¬ 
ter hasbeen used in attemptsto datedepositsusingradiocar¬ 
bon (^^C) dating. Effects of organic matter on soil formation 
are also important, since organic matter can strongiy influ¬ 
ence the rate of formation of mineral soils 

The question of organic matter accumulation and time 
of formation maybe illustrated byreturningtoourLeteen- 
suo Peat Bog example (Klevberg and Bandy, 2003, p. 256). 
Assuming no initial organic matter (Oq = 0) and an expo¬ 
nential decline in peat accretion from the initial maxi¬ 
mum rate of Retallack (1990, p. 271) of 20 cm/year to 0.5 
m m/year wi th i n the space of fou r m i 11 en n i a of postdi I u vi al 
time resultsin thefollowing equation: 

h =200e-”‘’““‘ (1) 

where h is net annual peat accumulation in millimeters 
and t istime in years since the Deluge. 


Total peat accretion, H, can therefore be calculated for 
anytime period to the present: 

H =/200e-°““‘dt (2) 

This scenario results in total peat accretion of 133 m in 
4,000 years! This is greatly in excess of commonly 
observed histosol thicknesses, and at an average rate of ac¬ 
cumulation much less than Retallack's "maximum con¬ 
ceivable rate." Using Equation (2), the time required to 
form the Leteensuo Peat Bog would have been approxi¬ 
mately 2,300 years with an initial (maximum) rate of 15.5 
mm/year, roughly 8% of Retallack's "maximum conceiv¬ 
able rate." Even assuming a constant rate of formation of 
2.5 mm/year and no initial organic matter, the Leteensuo 
Peat Bog could have formed in 4,000 years. According to 
the DGP, Oo was very likely nonzero. The rapidity with 
which histosols, can form, even in modern environments, 
isillustrated by a 175 mm thick histic epipedon constitut¬ 
ing part of a mucky soil 735 mm thick (a nascent histosol) 
formed northwest of Augusta, Montana, in eighty years 
(Figures 2 and 3) since the commencement of irrigation. 
Thisisagood, though notideal, site for histosol formation. 

It may be argued that histosol formation is dependent 
on a narrow range of conditions which change over time, 
principally the position of the water table relative to the 
ground surface, and that average rates of net annual peat 
accumulation of much less than 1 mm/year are possible 
(Hunt, 1972, p. 161). However, thisassertlon devolves to a 
simple statement of the need for a site-specific hydro¬ 
geologic study, which in some cases may indicate that the 
water table probably rose concurrently with addition of or¬ 
ganic matter (we here include the organic material as a 
"geologic material" for the study of ground water hydrol¬ 
ogy-obvious hydrogeologist bias!). That many peat de- 
positsincludeallochthonousorganic matter (i.e.Oo>0) is 
indicated by the presence of calcite and dolomite nodules 
in some deposits incompatible with modern swamp 
environments (Retallack, 1990, p. 411). 

Radiocarbon dating hasbeen attempted in many stud¬ 
ies of organic-rich soils, but it is difficult at best due to the 
mobility of carbon (Weaver, 1989, p. 106) and mixing with 
"old" carbon in the many soils containing carbonates 
(Ruhe, 1975, p. 226). Attemptsto constrain weathering 
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Figure 2. Test Pit in Wetland Near Augusta, M ontana 
(nascent histosoi). 

rate estimates using radiocarbon dating can produce scat¬ 
tered data with no evidenttrend (N eall and Paintin, 1986). 
Fallaciesinherentin the "dating" method itself have been 
documented elsewhere (Whitelaw, 1993; Woodmorappe, 
1979; 1999b). 

Some have argued that soils would have been sterile in 
early postdiluvian time (Harding, 2001), but this is most 
certainly not the case. Although some plants can tolerate 
soil lacking organic matter, humus development greatly 
increases the suitability of a soil to support plant life 
(Brady, 1974). Although much of the enormous antedilu¬ 
vian biomass no doubt ended up as coal, oil, natural gas, 
and carbononiferous and kerygenous matter (Woodmo¬ 
rappe, 1993), certainly some of this organic matter would 
have been incorporated into surficial sediments, often on 
top of them (Holroyd, 1996). At least in some locales, such 
organic material can be expected to have been abundantat 
the end of the Deluge. This would readily decay in the 
warm, humid conditions expected to prevail at that time, 
resulting in rapid formation of humus. Humus and other 
productsof the decay of organic matter resultin greatlyac- 
celerated epigenesis(Birkeland, 1984; Brady, 1974; Paton, 
Humphreys, and M itchell, 1995). 


Traditional Views in L ight of M odern D ata 

Data obtained over a century of pedologic research have 
not substantiated the popular conceptions of the E G P. I n- 
stead, the complexity of pedogenesis has become more ap¬ 
parent, and attempts to infer times of formation for various 
soils based on "maturity" have been abandoned. M ore re¬ 
fined dating attemptshave suffered from circular reasoning 
and the complex interdependence of assumptions under¬ 



Figure 3. Recently Formed Histic Epipedon near 
Augusta, M ontana. 


girding so-called "independent" methods within the EGP 
(Klevberg, 2000b, p. 95; Thompson and Berglund, 1976). 
Since most questions in pedogenesis are historical, not sci¬ 
entific, conclusions must be based on historical records or 
natural history assumptions. In most cases, the assumed his- 
toryof the DG P would enhance ratesof soil-forming mech¬ 
anisms, while many estimates based on EGP assumptions 
actuaily produce rates lower than those observed operating 
today. These differences are displayed in T able X. 

Based solely on the assumed earth history of each geo¬ 
logic paradigm, very different expectations for ratesof soil 
formation are generated. These are summarized below: 

C limate: C limate change is now widely acknowledged 
(Birkeland, 1984; Hunt, 1972; Lavkulich, 1969.) Evidence 
for wetter climates in the past is common (Hunt, 1972, p. 
158; Card, 1990, p. 78). 

Parent M aterial: Parent material has been recognized as 
responsibleforsomefeaturesformerlyexpected to bedomi- 
nated by climate (Birkeland, 1984, pp. 177-189; Paton, 
Humphreys, and M itchell, 1995), though what constitutes 
"parent material" remains a matter of debate. Diluvialists 
will recognize the likelihood of weathered, sometimes strat¬ 
ified, and often physil-rich parent material. 

Geomorphology: Geomorphology and topography 
constitute a modifying factor. EGP advocates place a 
greater emphasis on geomorphic changes than do dilu¬ 
vialists. 

Organisms: The ability of organisms to facilitate epi¬ 
genesis has come to be recognized (Ruhe, 1975, p. 27), as 
has the significance of bioturbation (Paton, Humphreys, 
and Mitchell, 1995, pp. 33-78). 

G round W ater: G round water, i n both the saturated and 
vadose zones, is now being recognized as far more impor¬ 
tant than many had previously believed (Twidale, 1990). 
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Table X. Comparison of Expected Rates of Soil Forma- 
tion (DGP/EGP^)._ 

Environmental Factor^ 

Soil-Forming 


M echanism^ 

c 

M 

G 

B 

W 

E 

-1- 

-1- 

NA 

-H 

-1- 

P 

-1- 

-1- 

0 

- 

-1- 

L 

-1- 

NA 

0 

-H 

-h* 

0 

-1- 

+* 

NA 

+/- 

NA 


^Qualitative comparison of DGP to EGP; + = soil for¬ 
mation due to indicated relationship more rapid in 
DGPscenariothan EGP scenario; - = soil formation ex¬ 
pected to be more extensive in E G P than D G P; 0 = de¬ 
gree of expected soil formation similar in DGP and 
EGP;NA= relationship between indicated factors not 
apparent or deemed minor. 

^Environmental factors; C - climatic factor, M - parent 
material factor, G - geomorphic factor, B - biotic factor, 
W - ground water factor. 

^Soil-forming mechanisms; E; epigenesis(mineral trans¬ 
formation), P; physical weathering, L; leaching, 0; soil 
organic matter. 

*E valuation based on inferred initial conditions. 

In general, the DG P envisionseffects of environmental 
factors on pedogenesis resulting in significantly higher 
rates than the E G P, particularly in the past. These expecta¬ 
tions are compatible with climatic and mineralogic data. 

E pigenesis: Epigenetic pathways may be multiple and 
complex and represent thermodynamic systems (Lavku- 
lich, 1969). EGP estimates based on "known" ages (in¬ 
cluding radiometric dates) are often lower than modern 
measured rates M odern rates are often much less than 
rates expected by D G P adherents for past soi I format! on. 

Physical Weathering: Some weathering processes 
thought to be physical may be chemical and more rapid 
than had been supposed. Observed relationships between 
clayparticlesand other soil substancesindicatesthattrans¬ 
location isagenerallynonlinearand diminishing function 
with time. Translocation isknown from archaeological ev¬ 
idence to occur within a few centuries or millennia. 

Leaching: M any factors affect leaching rates. M easured 
ratesof chemical weathering have exceeded ratesexpected 
based on EGP assumptions Diluvialists not only expect 
past rates of leaching to have generally been higher than 
current values but also expect initial parent material to 
have been weathered in many cases, making distinction 
between initial weathering profiles and subsequent leach¬ 
ing difficult in many soils. 

0 rganic M atter: Ratesof organic matter accumulation 
in modern environments can explain deep accumulations 
of peat within only a few thousand years, much less time 
than the EGP envisionssi nee the last ice age. DGP adher¬ 


ents would expect some initial organic matter in many 
histosols, further reducing the time required for histosol 
formation. Radiocarbon "dating" isfraughtwith problems 

In general, the DGP envisions rates of soil-forming 
mechanismsdecliningfrom an initial maximum formany 
soils These expectations are more compatible with ob¬ 
served rates than some EGP predictions which are actu¬ 
ally less than measured rates. Nonzero initial values 
anticipated by the DGP, would further reduce the requi¬ 
site time to reach the current state of soil development. 
Some profiles probably could not have been preserved for the 
length of time envisioned by the EGP. 

Pedogenesis and the Q uestion of Time 

M uch of the information presented above has been pro¬ 
duced since we graduated from college. We shall now re¬ 
evaluate arguments for long ages of soil formation that we 
formerly found quite convincing. 

Oxisols 

Oxisolsare prominent for their lack of horizons and rela¬ 
tive enrichment in aluminum and iron hydroxides. This 
can readily result from prolonged, intense leaching in a 
tropical climate, as is commonly asserted by EGP pedo¬ 
logists Oxisols, particularly acrorthox, appear to provide 
strong evidence for an ancient earth. M any kaolinite and 
bauxite deposits are believed to be relict oxisols. 

However, Boardman (1985, p. 71) points out problems 
in correlating soil redness with ambient temperatures Es¬ 
timates of acrorthox formation from both granitic and 
ultramafic rocks are less than 50 mm per thousand years 
(Nahon, 1986, p. 171). However, not only isthis linear as¬ 
sumption suspect, but many of these soils are acknowl¬ 
edged to be relict (Nahon, 1986, pp. 184-186). Ratesof 
formation are largely based on radiometric dating of asso¬ 
ciated volcanics (Nahon, 1986), an inference rife with 
faulty assumptions and readily discredited (Austin, 1992; 
1994; 1996; Austin and Snelling, 1998; Woodmorappe, 
1979; 1999a; 1999b). This is yet another example of the 
fact that the past I s the key to the present, not vice versa. 

Retallack (1990, p. 343) recognizes, "Alumina enrich¬ 
ment can be caused both by hydrothermal alteration and 
by weathering, so that care must be taken in interpreting 
aluminous rocks [bauxite] in highly deformed and very 
ancient terranes." Yet he (Retallack, 1990, p. 344) goes 
on to assert that kaolinite ". . . has persisted in these 
profilesdespite subsequent diagenetic alteration," an as¬ 
sertion clearly involving historic, nonscientific presuppo¬ 
sitions. Selley(1976, p. 62) notesthree sources of origin: 
1) hydrothermal alteration of feldspars, 2) intense weath¬ 
ering of diverse rocks, and 3) transport and deposition. 
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Only 2) is a pedogenic process, and even it can be 
diagenetic rather than pedogenic, which may be indi¬ 
cated by the variability of residual kaolins (Selley, 1976, 
p. 62). That traditional explanationsfor oxisoisfall short 
has been recognized for sometime. "There aremanyun- 
solved problems concerning this soil type" (Blatt, Mid- 
delton, and M urray, 1972, p. 257). 

Evidence against a pedologic origin of some alleged 
oxi sols is very clear. Ganistersand tonsteinsin Europe are 
probably intensely weathered volcanic ash beds rather 
than leached soil horizons (Sel ley, 1976, p. 76). Extensive 
bauxite deposits in Romania contain bones of dinosaurs 
and other fauna that are virtually impossible to explain 
pedogenically, and many deposits in North America run 
afoul of paleoclimatologic inferences(Oard, 1999). Some 
oxisolsmaybe almost entirely geologic in origin, and oth¬ 
ers may be polygenetic. It is impossible to establish that 
any particular oxi sol developed solelyastheresultof In situ 
weathering, but it is possible to demonstrate that at least 
some of these deposits did not. That many seem oblivious 
to geologic explanationsfor these deposits may stem from 
the pervasive tendency toward analytic specialization; 
pedologists will see pedologic explanations sometimes 
where they do not exist. 

U Itisols 

Ultisols are typified by a deeply leached weathering pro¬ 
file and tran^ocatlon of clays. Both the EG P and DG P 
recognize that ultisol formation is a nonlinear function 
with time (Birkeland, 1984, p. 225), but the natural his¬ 
tory scenario envisioned by the DGP would result in a 
much lesslinear function. Diluvialistswould expect rates 
of both leaching and translocation to have declined over 
time in response to soil profile development, as well as 
possible climate change. Present rates of these soil-form¬ 
ing mechanisms may, therefore, represent minima and 
not average values. To some degree, the response of 
leaching and translocation rates to soil profile develop¬ 
ment in ultisols can be evaluated by comparing them 
with alfisols where formation within centuries or a few 
millennia has been observed. Thisnotonlysuggests that 
formation of ultisols within a few thousand years is 
reasonable, but that the nonlinearity of leaching and 
translocation may call into question the possibility of tra¬ 
ditional agesfor many ultisols based on their current pro¬ 
file development. The importance of parent material in 
ultisol development may also have been underappre¬ 
ciated. "Although the native fertility disadvantage of the 
U Itisols may be attributed in part to the higher rainfall 
and temperatures [assumed in their global warming sce¬ 
nario], thisisnotatotallyvalid relationship; parentmate- 
rial is undoubtedly a very significant soil forming factor 
contributing to differences in native fertility between 


M ollisolsand U Itisols" (Buol et al., 1990, p. 79). In the 
case considered by Buol etal., soil fertility and soil profile 
development are closely related. 

H istosols 

H istosolsno longer appear a convincing argument for long 
periods of formation. The rapid formation of histic epi- 
pedons in recent times appears to indicate that observed 
histosols permi t too I ittle ti me for the E G P, suggesting that 
continentai glaciation (generally believed to have oc¬ 
curred where the majority of histosols are found today) 
may have occurred more recently than can be ac¬ 
commodated within the EG P. 

Alfisols 

Alfisols, which exhibit less intensive leaching than ulti¬ 
sols, may be presumed to develop more rapidly than 
ultisols; however, differences in the climatic and parent 
material factors experienced by these soils may be more 
important than time in explaining these differences. 
Consider the Thoeny and Creed soils of northern 
M ontana(U .S.D.A., 1986).TheThoenyseriesformed in 
"glacial till," adiamictwith a fine-grained matrix, in the 
timesincethewithdrawal of icesheetsfrom thearea.The 
Creed series has formed in the same region and has thus 
experienced the same climatic influences, but it has 
formed in alluvium south ofthe ice limit. Atypical pedon 
forbothsoilsconsistsofAand E horizonsto6inches(150 
mm) with the base of the Bt horizon at 17 inches (430 
mm) in the Thoeny and 16 inches (410 mm) in the 
Creed. According to the EGP, the Creed would be a 
much older soil and should be more highly developed, 
wi th a m u ch deeper Bkhorizon.lti s apparent th at th e c I i - 
matic influences have dramatically effected soil forma¬ 
tion without being dramatically affected by time. It may 
be, too, thatconsiderably less time has been availablefor 
pedogenesisthan the E G P purports, with pedogenesisoc- 
curring relatively rapidly. Caution must be exercised in 
inferring times of development for alfisols. The ages as¬ 
signed to the surfaces on which alfisols and ultisols are 
commonly found may relate to inferences based on the 
EGP. Investigation ofthe methods employed to "date" 
these surfaces is a worthy topic for further research but is 
beyond the scope of this paper. 

Mollisols 

Mollisols, though expected by diluvialiststo form more 
rapidly than the EG P predicts, are not a matter of great 
controversy between the two paradigms. However, molli¬ 
sols provide good examples of "average" soils that call 
into question the idea of slow pedogenesis. C onsider the 
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Telstad (U.S.D.A., 1986) and Evanston soils of northern 
Montana (U.S.D.A., 1988, and unpublished data). Both 
are classified as fine-loamy, mixed, superactive, frigid, 
aridic argiustolls The Telstad soil is formed in "glacial 
till," adiamict with a clay loam matrix, north of the M is- 
souri River. The Evanston soil is formed in alluvium 
south of the M issouri River. (The Evanston seriesalsooc- 
cursin alluvium which appears to be reworked til I in vari¬ 
ous places north of the M issouri River; in these places, 
the Evanston is apparently younger than the Telstad, 
whilesouth of the river it should be older.) Both soilsex- 
hibita mollicepipedon 4 to6 inches(100 to 150 mm) deep 
over an argil lie horizon. The uniformity and degree of pro¬ 
file development of mollisols on both terrain north of the 
M issouri River believed to have been glaciated and terrain 
south oftheriver believed to have escaped glaciation issim- 
ilar. Thiscould resultfrom a great span of timesince glaci¬ 
ation or from rapid soil profile development, but based on 
theTelstad and Evanston soils(aswell astheThoenyand 
Creed soils mentioned above), we favor the latter, 


E valuating rates of pedogenesis 

Complexities and limitations in evaluating rates of 
pedogenesis are many. "As more pedological research is 
carried out and more soils are observed and studied, the 
pedologistisrecognizingthatmanyof thesoilsoccurring 
on the present landscape are polygenetic soils which have 
formed in part under environments different from those 
of the present" (Lavkulich, 1969, p. 26). Age estimates of 
soilsbased on assumptions of linear weathering or leach¬ 
ing rates are grossly simplistic (Ruhe, 1975, p. 202). 
Vreeken (1984) reviewsmethodsof dating soilsbydating 
surfaces, average pedogenic index, variable pedogenic in¬ 
dex, paleopedogenic index, and soil-landscape analysis. 
He exposes the assumptions and circular reasoning that 
render these methods untenable. "Evidence has been 
presented that pedogenic processes have either been dis- 
continuous through time, or there has been considerable 
variation in intensity of process. This work shows that 
soils scientists should be cautious about conjectures re¬ 
garding soil genesis based largely upon soil-profile char¬ 
acteristics" (Daniels, Gamble, and Cady, 1971, p. 76). 
Because soil formation isso complex and site specific, ob¬ 
taining a quantitative mathematical description of 
pedogenesisisvirtually impossible. "In order to compare 
soil data on even a semi quantitative basis, a time scale 
must be adopted" (Birkeland, 1974, p. 153). Thus, the 
view of natural history one adopts determines his bias in 
evaluatingsoil data. We believe that even the cursory pre¬ 
sentation of findings presented in this paper is sufficient 
to demonstrate that, in general, the diluvial approach to 


pedogenesis is more compatible with the data than the 
traditional, EGP view. 


The Apparent Problem of Paleosols 

While many soils may have formed much more rapidly 
than commonly thought, what of paleosols? Even soils 
formed in centuri esormillenniamustindicate the passage 
of great periods of time if sufficient numbers are super¬ 
posed. While this is significant to neither creationism nor 
catastrophism per se, itdoescall into question the biblical 
historical record andtheDGP. It has caused heartburn for 
some creationists (Robinson, 1996). Leighton and Mac- 
Clintock (1962) state, "Recognizing the proper distinc- 
tionsbetween aprofileofweatheringand asoil profileisof 
the greatest importance to both geologists and pedolo¬ 
gists." Yet it is seldom possible to distinguish between a 
weathering profile and a soil profile (Ruhe, 1975, p. 36), 
and even argillic horizons and clay films have been 
observed to form sedimentologically (Valentine and Dal- 
rymple, 1976, pp. 210, 211). Identification of ancient B|< 
horizons (caliche) isdifficultatbest. "C orrect recognition 
of anc i ent cal i che i s an art and, as wi th most art, th e experts 
often disagree among themselves concerning the criteria 
to be used in an evaluation" (Blatt, M iddleton, and M ur- 
ray, 1972, p. 259). "It isthe similarity of the processesand 
prod u cts of ped ogen esi s to th ose of d i agen esi s th at i s on e of 
the major causes of confusion in the recognition of buried 
paleosols" (Valentineand Dalrymple, 1976, pp. 210). Var¬ 
ious laboratory techniques, including minerai and ion ra¬ 
tios, although often useful, are rife with pitfalls and often 
equivocal in their results (Brady, 1974, p. 312; Valentine 
and Dalrymple, 1976, pp. 211-213). Alternative explana¬ 
tions abound for features some think diagnostic of paleo¬ 
sols, and the alternative explanationsare often more likely 
(White, 1998). Paleosols would not be likely according to 
the D G P view of earth history. N onetheless, based on the 
relative rapidity of soil formation predicted by the DGP 
and observed in many modern environments, actual 
paleosols are not inimical to the DGP, a fact observed by 
somediluvialists(Froede, 1998, p. 27). Ultimately, since 
paleosols are historic by definition, they are not essentially 
scientific, though science is useful in testing EGP 
predictions to potentially disprove the interpretation of a 
given weathering profile asa paleosol. 


C onclusions 

Soil formation is ultimately an historic question with sci¬ 
entific implications. One'sview of earth history establishes 
his bias in evaluating the pedologic data. Arguments for 
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long times of formation hinge on faulty or questionable as¬ 
sumptions that include the following: 

• Parent material isoften assumed to be unweathered, un¬ 
stratified, and barren of "mature" physils or organic 
matter. 

• Rates of soil-forming mechanisms are often assumed to 
be nearly linear and approximately the same as modern 
rates, even though evidence of significant past climate 
change is mounting and soii profile development would 
affect the rates of soil-forming mechanisms 

• Radiometric "dating," "dating" of geomorphic surfaces, 
and other methods that assume the E G P are used to esti¬ 
mate soil formation rates. 

• Physical weathering over iong periods is sometimes in¬ 
voked where chemicai weathering may actually have 
caused a particular feature relatively rapidly. 

• P edol ogi c expl anati ons are som eti mes sou ght wh ere geo- 
logic explanations are more likely or even virtually cer¬ 
tain (e.g. bauxite bone beds). 

C urrent knowledge of pedogenesis permits the fol iow- 
ing assertions about "problem" soils 

• Oxisols may form more rapidly than commonly be¬ 
lieved. They probabiy reflect parent material much 
more strongly and climate much iessthan traditionally 
thought. Evidence for formation of oxisolsentirelypedo- 
logically is inherently equivocal, while evidence for a 
geologic, rather than pedologic, origin of at ieast some 
depositsciassified as oxisols is well demonstrated. Many 
oxisols may be polygenetic. 

• Ultisols and alfisols may have formed much more 
quicklythan commonly believed if climates were gener¬ 
al iy warmer and wetter in the past and if one recognizes 
the probabie noniinearity of soil-forming mechanism 
rates 

• Histosoi and mollisol formation is readily accommo¬ 
dated within the DG P, even using the rates of organic 
matter accumulation assumed by EGP adherents The 
formation of these profiles may, in fact, be too quick for 
the EGP for some soils. 

• M any"paleosols" are more readilyexplained asresultsof 
sedimentation ordiagenetic processes Being historic in¬ 
ferences paleosols are interpretations of scientific data 
and not scientific "facts" Each must be evaluated by 
comparing predictions of the EGP paleosoi scenario 
with scientific observations 

The natural history scenario of the DGP (based on the 
biblical record) generally predicts more rapid soil forma¬ 
tion than does the EGP, and accumuiated data are more 
readily explained by the DGP than by the EGP. Even 
oxisois and ultisols can form within the 4,000 to 5,000 
years (Genesis 11, Exodus 12:40, Judges 11:26, I & II 
Chronicles, Matthew 1:1-17) since the Deluge. Careful 
distinction between scientific data and pedogenic infer¬ 
ences indicates that the biblical record of earth history is 


not contradicted by the pedologic data and in many cases 
is superior to the traditional view in interpreting observed 
soil characteristics and rates of pedogenesis 
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Glossary 

allochthonous said of sedimentsor matedalswhose place 
of origin appears to be different from present location, 
implying transport. 

antediluvian: pertaining to the period of earth history be¬ 
tween creation and the Deluge. 

Deluge: the unique global Flood cataclysm (mabbul in 
Hebrew) that occurred during Noah's lifetime as de¬ 
scribed in the Bible. 

diamict: a heterogenous, unconsolidated, unsorted sedi¬ 
ment, typically consisting of coarse material such as 
gravel in a fine-grained matrix. 

postdiluvian: pertaining to the period of earth history from 
the end of the D eluge to the present. 
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Book Review 

The E xtravagant U niverse by Robert P. Kirshner 
Princeton U niversity Press, Princeton, NJ. 2002,282 pages, $29.95 


Robert Kirshner received hisPh.D. in astronomyfrom the 
California Institute of Technology, Pasadenain 1974. He 
is C lowes Professor of Science at H arvard U niversity and 
Head oftheOptical and Infrared Division attheHarvard- 
Smithsonian Center for Astrophysics. Healso istheleader 
of the "high-z supernova search team" (p.l90), one of two 
international teams searching for high redshift supernova 
lato show acceleration and deceleration of the expansion 
of the universe. This book chronicles this quest from the 
discovery of galactic supernova in 1572 by Tycho Brahe 
thru the discovery of the high redshift supernova 
SN 1997ff. Thissupernova leads theorists to an accelerat¬ 
ing universe which points to the need for the Einstein 
cosmological constant, dark energy, and dark matter. 

T he book subti tle is "E xplodi ng Stars, D ark E nergy and 
the Accelerating Cosmos" Kirshner explains the latest 
knowledge of how the universe is viewed by most astrono¬ 
mers and how it supposedly evolved. He does it in lan¬ 
guage understandable to laymen and humor keeps the 
topics interesting. The book iswell organized with eleven 
chapters, notes references and an index. The chapters 
include introductory material, proposed theories, data ga¬ 
thering procedures application of the data, and futurepro- 
j ects wh ere su pern ova m easu rem en t m eth od s m ay I ead. 

I n general the book presents a strong case for the stan¬ 
dard Big Bang theoryincluding inflation and stellar evolu¬ 
tion. However, italsodocumentsaweaknessinthistheory, 
namely the lack of enough time since the Big Bang for su¬ 
pernova type I a to evolve. Kirshner states "Type I a super¬ 
nova are responsible for making the iron in the earth's 
core, in the Eiffel Tower, and in your own blood" (p. 30). 
H e al so gi ves recent m easu rem ents of th e H u bbl e constant 


which date the universe at less than 14 billion years old 
and the oldest stars in globular cl ustersat approximately 12 
billion years old (p.lll). He estimates the age of the sun 
and earth at 5 billion years(p. 23) asisrequired for life to 
have evolved. Thisleavesonly 7 billion yearsfor a sun-size 
star to form, burn its fuel, evolve into a red giant, blow off 
its atmosphere, and collapse its core into a white dwarf. 
The estimate he gives for the lifetime of our sun asa main 
seq u ence star i s 10 bi 11 i on years, th en a I i feti m e of at I east 1 
billion yearsasared giant(p. 26). If itisin abinarysystem 
it either has to collect 40 percent more mass from its part¬ 
ner or mutually lose enough orbital momentum to collide 
with its partner to become a supernova la. N o time esti¬ 
mate is given for these processes but none can be consid¬ 
ered fast. The same lack of time is demonstrated by the 
observation of asupernova 11 billion lightyearsfrom earth 
(SN1997ff).How could thissu pernova have evol ved i n I ess 
than 3 billion years after the Big Bang? 

It is evident from observational data presented in this 
book that G od created a Iarge variety of stel I ar phenomena 
atthe beginning oftime including supernova. M ostscien- 
tistssimply have the wrong idea about how and when. The 
observational data shows a universe that isfairly homoge¬ 
neous in that galaxies 11 billion light years away do not 
look significantly different than nearby galaxies. It is man¬ 
kind's misinterpretation of the data and theirflawed theo¬ 
ries which lead them away from God's truth about the 
creation of this universe and life. 

Del Dobberpuhl 
Van Andel C reation Research 
C enter, 6801 N. H ighway 89 
C hino Valley, AZ 86323 
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Forum on D inosaur E ggs, N ests, and Tracks 

Forum participants may question each other and readers are invited to submit letters of comment. 

D inosaur E ggs, N ests and Tracks; E vidence for or against the N oachian D eluge? 

E dward C. Lain and Robert E. G entet* 


Empirical evidences of fossil dinosaur eggs, nest sites and 
billions of tracks are compelling evidence for geologic 
events other than the N oachian Deluge. These physical 
records, however, in no way contradict nor discredit the 
GenesisaccountoftheN oachian Flood. Rather, the scrip¬ 
tural account mandates a creation/geologic model that al¬ 
lows for time indicators both pre-and post-Flood. 

The Fossil Evidence 

Dinosaureggswerefirstdiscovered in southern Francein 
1859. Since then at least 170 different localities, particu¬ 
larly in Argentina, China, India and Mongolia, have 
yielded abundant egg fossils. For example: "With an esti¬ 
mated 2,000,000 eggs in 1000 km^, the Xixia Basin, in 
Henan Province, China, isone of the premier sites for di¬ 
nosaur eggsin the world" (Zhenya, 2003). 

In addition, embedded within thegeologic record, nest¬ 
ing sites have often been found associated with the eggsin 
many locationsworldwide. Itisnotthe purpose of this pa¬ 
per to summarize the volumes of material that has been 
written on dinosaur eggs and nestsortheirdistribution (see 
Carpenter, et al, 1994; Carpenter, 1999). At some of the 
nesting sites there isfossil evidence that some of dinosaur 
eggs hatched and sufficient time passed for the young to 
reach a length of around three and a half feet (Horner, 
1988, p. 113). 

Further complicationstoplacing these remainsintothe 
Flood event are found at some locations where there are 
nest sites at more than one stratigraphic level. Horner 
made a significant discovery: 

... i n the area of the W i I low C reek, AnticI i ne, T eton 
Country, M ontana. There isone lower horizon and 
two upper horizons In the lower horizon, eight nest¬ 
ing sites were found, two of which contained babies 
(H orner, 1979). The two upper nesting horizons have 
also yielded skeletal remains On all three horizons 
there are desiccation cracks indicating that the sur¬ 
face was exposed for some time before being covered 
with sediment (University of Bristol Earth Sciences). 


*Edward C. Lain, 1000 Rossier Street, Sunnyside, WA 
98944 

Robert E. Gentet, MS, M Div, 305 Cloudmont Drive, 
San Antonio, TX 78239 


Dinosaur tracks by the billions have been discovered 
worldwide in over 1500 locations and like the nesting sites 
have been found sometimes in multiple layers at the same 
site (Lockley; 1991, Lockley et al 1995; Carpenter et al, 
1994). Nest and egg sites as well as fossil footprint sites are 
always found on top of hundredsand even thousandsoffeet 
of strata. C learly, many, many geologic events had already 
occurred in the areas where the eggs nests and footprints 
are found embedded within the local geologic record. In 
addition, a study of regional and structural geology shows 
most of these fossils were (or still are) covered over by yet 
more hundreds or even thousands of additional feet of 
strata! 

M any creationists have acknowledged these numerous 
in situ fossils A classic early paper on fossil nests and eggs 
was by G arner (1996). While the authors may take excep¬ 
tion to the time element (post-Flood) given by Garner for 
these fossil evidences, the thrust of his paper remains con¬ 
vincing and strong. Garton (1996) has given an excellent 
paper on tracks of dinosaurs and of many other types of 
animals. 

The Scriptural Account 

The Genesis account of the Flood shows the Deluge was 
continuous and violent, thevery opposite of tranquil con¬ 
ditions needed for nest site construction, egg-laying, incu¬ 
bation, and maturation of hatchlings: 

"... on that day al I the fou ntai ns of the great deep were 
broken up, and the windows of heaven were opened. 
And the rain was on the earth forty days and forty 
nights.. Now the flood was on the earth forty days 
The waters increased and lifted uptheark, and it rose 
high above theearth. The waters prevailed and greatly 
increased on the earth, and the ark moved about on 
the su rface of the waters And the waters prevai I ed ex¬ 
ceedingly on theearth, and all the high hillsunderthe 
whole heaven werecovered. The waters prevailed fif¬ 
teen cubitsupward, and the mountainswere covered. 
And all flesh died that moved on the earth: birdsand 
cattleand beasts and every creeping thing that creeps 
on theearth, and every man. All in whose nostrils was 
the breath of the spirit of life, all that was on the dry 
land died... Only Noah and those who were with him 
i n the ark remai ned al ive. And the waters prevai led on 
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the earth one hundred and fifty days (G enesis 7:11- 
12,17-24, NewKJV). 

The Biblical pictureofthe Flood is horrendous! n every as¬ 
pect! The sky continually pours down torrential rains for 
40 solid days. H uge water reserves under the earth are re¬ 
leased. The waters continue to rise steadily until all the 
earth is covered with water. No land areas remain above 
water at the end of the 40 days. 

That all theearth wascovered by water by the end of the 
fi rst 40 days of th e FI ood i s very i m portant. T here si m pi y i s 
not enough time in the Flood for the events depicted by 
the eggs, nests, and footprints to occur. In addition, the wa¬ 
ters prevail on the earth for 150 days. Indeed, that isthe na¬ 
ture and purpose of theFlood—to destroy all airbreathing 
life. Nothing in the biblical record suggeststhattherain or 
the rising waters slackened at any time. Rather, the ac¬ 
count stressesjust the opposite: "The waters prevailed and 
greatly increased on theearth,..Thewatersprevailed exceed¬ 
ing on theearth...." To suggest otherwise changes the De¬ 
luge into a more tranquil event than Scripture describes 
and creates embarrassing scenarios for creationists 

Analysis 

W hi I e I ong mi 11 i on of yearsti me i nterval s are not needed to 
explain the multiple nest site levels their existence is still 
quite significant. The dinosaurs were able to return to the 
same area even after events had buried the previous nests 
This set of circumstances indicates intermittent, local dis 
turbancesand does not fit an incessant, worldwide, violent 
Deluge as described in Genesis. The chaos of the Flood 
would not have afforded opportunity for building even one 
nestsitelayer along with timefor incubation, hatching, and 
subsequent growth of the young. How could multiple nest¬ 
ing cycles possibly happen within theG enesis Flood Event? 

Could the Flood have caused formation of all the un¬ 
derlying strata? If so, after the F lood deposited hundredsor 
even thousands of feet of fresh, wet strata, dinosaurs then 
builtnests, laid and incubated eggs watch them hatch and 
guarded the hatchlings while they grew—all while Flood 
waterswere continually rising! Whileitisnot known how 
long it took dinosaurs to incubate their eggs and, in some 
cases, for a hatchling to reach a length of 3.5 feet, clearly 
the short 40-daytime span of theFlood excl udes any possi¬ 
bility of it happening within the Flood. 

The Bible makes it abundantly clear that at the end of 
40 days the entire earth was already covered with water. 
The Deluge timeframe clearly does not "track" with the 
dinosaur nesting cycle. The Deluge was an event that de¬ 
stroyed and eroded large sections of what had been depos¬ 
ited by previousgeologic activity. T he destructive power of 
the Deluge can be clearly seen throughout the American 
southwest in prominentfeaturessuch as buttes and mesas 
bearing stark testimony to the enormous erosion that took 


place. Vast areas of the landscape have been denuded of 
their once former extensive deposits 

And itisin such American West strata that many of the 
remains of dinosaur eggs, nest sites and footprints are 
found in supreme abundance. This would seem to com- 
prisecompellingevidencethatmuch geologic activity had 
already occurred during the long, pre-Flood cursed earth 
between Adam and N oah. Thispre-F lood period had suffi¬ 
cient time to allow for burial of in situ time indicators of 
eggs, nests and tracks 

In addition, itmustbe remembered thatwhiledinosaur 
tracks are limited to "M esozoic" rocks, other animal tracks 
also appear in rocks from practically all the geologic "peri¬ 
ods" of the "Paleozoic" and "C enozoic" rocks. (TheCCC 
young-earth, geologic model recognizes geological "Peri¬ 
ods" asecologic systems, not strict worldwide time periods 
as envisioned by the evolutionists) The reader is urged to 
review this important aspect of the C C C model (G entet, 
2000 ). 
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C ould D inosaurs M ake Tracks and L ay E ggs E arly in the F lood? 

M ichael J. Oard* 


There are hundreds of evolutionary/uniformitarian chal¬ 
lenges aimed at creationists regarding the rocks fossils 
and the short time scaie of Scripture. The Genesis Flood 
has been an integral part in providing plausible solutions 
to many of these chalienges Dinosaur tracks and eggs is 
just one of those challenges. 

Howto MeetEvolutionary/Uniformitarian C hallenges 

In order to provide plausible solutions for evolutionary/ 
uniformitarian challenges a creationist must first stick to 
Scripture and applyl Thess5:21: "But examine everything 
carefully; hold fast to that which is good" (NASV). He 
must stick to the Bible and learn to not take every word 
from uniformitarian scientists as "the way it was" Sec¬ 
ondly, he must learn all he can in a particular subfield of 
science related to the challenge, since these questions 
practically always lead one into specialties that he is not 
trained. 

I have found during 30 years of research that reasonable 
answersto c hallenges can be found in many cases. One of 
the challenges that I have worked on isthe claim of many 
repeating ice ages during the "late Pliocene and Pleisto¬ 
cene," each claimed to take 100,000 years. When one 
readsa popular book on the ice age, itappearsthatmostof 
the u niformitarian data and the dates for the ice age agree 
and su pport thei r i ce age theori es. At fi rst gl ance, thei r the¬ 
ory appearsformidable. I applied the principles above, and 
examined theiceage carefully. Byusingtheassumption of 
the Flood, in other words different initial conditions from 
the evolutionary/uniformitarian scientists, an ice age can 
occu r rapi d I y and there does not n eed to be m ore th an one 
(Card, 1990). Another related challenge is pre-"Pleisto- 
cene" ice ages that supposedly occur several times as far 
backas2 billion years. Based on gigantic landslidesduring 
theFlood, I believe thatl havean adequate explanation for 
th i s ch al I enge (0 ard, 1997a). T hese are exam pi es of what 
creationists can accomplish by holding their own. Crea¬ 
tionists from all over the world are working on evolution¬ 
ary/uniformitarian challenges by holding fast to the 
creation and the Flood (II Peter 3:3-6). These examples 
also show that we should never give up on a very key plank 
in the creationist paradigm when we meet evolutionary/ 
uniformitarian challenges. 

However, in our pursuit of challenges, we should not 
expect answers to come quickly or that every question, at 
least in this lifetime, can be answered. In these cases we 
need patience and not jump to "solutions" when there are 
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none. And we certainly should not give up on the Flood 
because we run intoproblemsthatwecannotimmediately 
solve. We can always gather as much data on a particular 
problem with the hope that the next generation of creation 
scientists will arrive ata reasonable solution. 

One of the first discoveries one makes in working on 
challenges is that the evolutionary/uniformitarian para¬ 
digm is not without its own serious and fatal challenges. 
M uch data in biology and paleontology challenge the big 
picture of slow gradual evolution over millions of years. 
The gaps in the fossil record isa major challenge to their 
paradigm (Gish, 1995). M anygeological formations are of 
fairly even thickness and cover tens of thousands to hun¬ 
dreds of thousand km^ (Ager, 1973; Roth, 1998, pp. 218- 
219). A three dimensional analysis shows these layers are 
laid down in sheets. T he horizontal strata of the top 1200 
meters of G rand C an yon are a good example of sedimen¬ 
tary rockscoveri ng a I arge area. The strata are composed of 
generally even layers that can be traced for over 320 kilo¬ 
meters in the canyon. They often extend well beyond the 
canyon (Austin, 1994). There does not seem to be any 
present processes occurring on the bottom of the ocean 
that can cause such even layering over such distances. The 
Shinarump Conglomerate, considered a terrestrial de¬ 
posit, isa widespread layer of sand and rounded rocks in 
the Colorado Plateau that is about 15 meters thick and 
covers more than 250,000 square kilometers(Brand, 1997, 
pp. 222-223). The conglomerate isrounded by the action 
of water. Today, there is no place on dry land that a uni¬ 
form thickness of sand and gravel is being deposited by 
present processes (uniformitarianism) over a fairly level 
area anywh ere n ear th i s si ze. 11 seem s m ore I i kel y th at th e 
sand and gravel was spread as a thin sheet by at least a re¬ 
gional scale cataclysmic flowof water. The uniformitarian 
radiometric dating system is quite challenging to crea¬ 
tionists, but we are making good progress in meeting this 
challenge (Woodmorappe, 1999a; b; Vardiman, Snelling, 
and Chaffin, 2000). The evolutionary/uniformitarian 
problems make our alternative paradigm of creation and 
theFlood much more believable. 

T he C hal lenge of D i nosau r E ggs and T rac ks 

With this introduction, I come to the particular challeng¬ 
ing problem of the millionsof tracksand thousandsof eggs 
recently discovered in sedimentary rocks over many parts 
of the worl d. Before we begi n, we fi rst need to place di no- 
saurs within the creation/Flood model. 

According to the Bible, all terrestrial, air-breathing ani¬ 
mals died by Day 150 in the Flood (Genesis 7:19-24). 
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There is some debate over whether the Flood peaked at 
Day40, Day 150, orin between, butitissafetosaythatthe 
maximum amount of time possible is 150 days, from 
whence the waters started to drain from the future conti¬ 
nents. Si nee tracks and eggsareactivitiesof live dinosaurs 
there are only three possi bi I ities: they are either pre-F I ood, 
early Flood, or post-Flood. They cannot be late Flood be¬ 
cause all air-breathing animais that lived on land died by 
then and dinosaurs very likely were terrestrial and certainly 
breathed air. Since tracks and eggs are often found on top 
of a few thousands meters of sedimentary rock, it is not 
I i kel y they are pre-F I ood, si n ce th ese sed i m entary rocks are 
Flood rocks. The post-Flood third option presents many 
difficulties, for instance how the dinosaurs managed to es¬ 
cape fossil izati on with large mammals and how they died 
in the post-Flood period (Card, 1997b; 1998). Where I 
used to live in the dinosaur country of central M ontana, 
evidence abounds that many hundreds of meters of sedi¬ 
mentary rock were at one time above the strata where di no- 
saur eggs are found (Oard, 1996). The same can be said for 
other areas on the high plains and the Rocky M ountains 
So, the person who advocates that the di nosaurs are post- 
Flood is forced to believe the following great geological 
even ts after theFlood:l)thedinosaurs were b u ri ed i n sed i - 
ments that cover many hundreds of thousands of km^ in 
sediments that reach down hundredsof meters 2) thesedi- 
ment is somehow lithified, 3) the area is uplifted as the 
Rocky M ountains and high plains 4) hundreds of meters 
of sediments was eroded from this huge area as a sheet 
forming large planation surfaces with capping quartzite 
boulders transported several hundred to perhaps a thou¬ 
sand kilometers and 5) the last stage of erosion was chan¬ 
nelized forming valleys (Klevberg and Oard, 1998; Oard 
and Klevberg, 1998). 

So, the only reasonable choice is the second one, that 
the dinosaurs died early in the Flood. This time frame 
would correspond to the I nundatory Stage of the F lood ac¬ 
cording to Walker's (1994) biblical geological model. C rit- 
icschargethatthereisnowaythatdinosaurscouldlayeggs 
and maketracksin themidstof acatastropheasdevastating 
as th e earl y FI ood, an d th at d i n osau r trac ks an d eggs repre¬ 
sent too much time for the 150 days of the early Flood. 
Thesecriticsalsoassumethemechanism and detailsofthe 
Flood are known enough to claim that tracks and eggs 
could not be made. 

So applying the two principlesoutlined in the introduc¬ 
tion in meeting challenges I examined the area where the 
dinosaurs are found in central M ontana and southern Al¬ 
berta, as well as read asmuch literature on the subject that 
I could find (Oard, 1995; 1997b; 1998). I first discovered 
that the evolutionary/uniformitarian story about dinosaurs 
hasmanyholes, and thereismuch room for an alternative 
theory. There are still manyunknownsassociated with the 
dinosaur data, and that there are a number of misconcep¬ 


tions in the literature concerning the eggs and tracks. For 
instance, John Horner had once thought that the worn 
teeth found in dinosaur babies in central M ontana were 
caused by the feeding of babiesfor a significant period of 
time by "good mothering lizards" (Horner, 1982). How¬ 
ever, Horner and Phillip Curie later found embryos in 
dinosaur eggs that have worn teeth, leading to the conclu¬ 
sion that the dinosaur embryos ground their teeth in the 
egg (Horner and Currie, 1994). Horner and Dobb (1997, 
p. 153) point out: 

W hat about the worn teeth that we found fi rst i n 
the jaws of maiasaur nestlings then in hypacrosaur 
embryos? It's now clear that dental wear is not evi¬ 
dence of parental care. My original interpretation 
turned out to be a misinterpretation...That leaves 
only one explanation: while inside their eggs, the 
embryos ground their diamond-shaped teeth toge¬ 
ther... 

Worn teeth do not indicate a significant period of time as 
once thought. 

The number of egg levelson Egg M ountain, M ontana, 
is also questionable. It was stated by Horner (1982) that 
there were three levels implying a nesting horizon similar 
to certain birds and a considerable amount of time be¬ 
tween each horizon. F urthermore, some eggs are believed 
to have hatched, based on dead juveniIesaround the nests 
Thiswould beanotherindication oftoo much time having 
elapsed for the 150 days of the early F lood. H owever, the 
number of levels is questionable (Oard, 1998b, pp. 73- 
76). Furthermore, Horner misidentified an embryo in one 
oftheeggson "EggM ountain,"so thetypeofdinosaurthat 
laid the eggs is not the same as the skeletons around the 
nest (Horner and Weishampel, 1996; Varricchio et al., 
1997). This leads to the conclusion that these eggs likely 
never hatched, and that the juvenile skeletonsin the egg- 
laying area m oved i nto th e area an d d i ed wh ere oth er d i no- 
sau rs h ad j u st I ai d eggs T h ese even ts n eed n ot take m u c h 
time. The same event can also repeat itself within the time 
of general rise in Flood waters These two mistaken inter¬ 
pretations are listed in order to show the importance of us 
ing caution before jumping to unwarranted conclusions 
based on pu bl i shed data i n the face of mu I ti pi e u n knowns 
When we examine tracks and eggs closer, we discover a 
number of puzzling features if we assume they were made 
by normal dinosaur activity over long periods of time ac¬ 
cording to the evolutionary/uniformitarian belief. The 
tracks are always found on horizontal or nearly horizontal 
bedding planes (Lockley and Hunt, 1995). Why would the 
tracks not go from strata to strata? W ere there not any hi 11 sto 
climb back then? Practically all individual dinosaur track¬ 
ways (multiple tracks made by one dinosaur) are straight 
(going in one direction) (Lockley, 1994). Lockley and Hunt 
(1995, p. 165) write: "First, the sauropod was changing di¬ 
rection, turning to the right, a phenomenon rarely recorded 
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in trackways" [emphasis mine]. Animals foraging for food, 
competing for mates or other normal dinosaur activity 
commonly make curved, meandering, or sharply angled 
tracks Straight tracks are usually made when an animal is 
fleeing something, such as a predator or hunter. I know, 
si nee one of my favorite pasti mes is hu nti ng el k i n the snow. 
During the catastrophic onslaught of the Flood, we would 
expect dinosaurs to flee the encroaching Flood waters 
making straight trackways (Card, 2003) 

It is unusual that there are very few tracks of babies 
and youngjuveniles(Lockley, 1991, pp. 31-32; Lockley 
and Hunt, 1995, pp. 121, 207). Modern track sites usu¬ 
ally have a large percentage of baby and juvenile tracks. 
Forinstance,50%oftheelephanttracksinAmboseli Na¬ 
tional Park, Africa, were made by young elephants 
(Lockley, 1994, p. 359). There are very few tracks of di¬ 
nosaurs that were most likely poor swimmers based on 
their morphology, such as stegosaurs, ankylosaurs, and 
ceratopsians (Lockley and Hunt, 1995, pp. 229, 231). 
Noneoftheseunusualcharacteristicsofdinosaur trac ks 
fit into the uniformitarian paradigm. The evidence 
better fits a time of worldwide stress for dinosaurs—a 
gigantic Flood. 

Since the dinosaur tracks were made on hundreds of 
meters of previ ou si y-l ai d FI ood sed i m en ts, th ey i n d i cate a 
period when sedimentsor shallow shoals were briefly ex¬ 
posed as the water was rising (Oard, 1995). T rack layers 
on more than one bedding plane in an area can be ex¬ 
plained as representative of brief exposures during a gen¬ 
erally, continuous sedimentation event. This implies 
local sea level oscillationswith sedimentation continuing 
during the next transgression, explaining how the tracks 
were covered rapidly enough for them to be preserved. 
Oscillations in sea level would be expected during a 
global Flood caused by tides, local and distant tectonic 
events, and the dynamics of Flood currents (Barnett and 
Baumgardner, 1994). Barnette and Baumgardner (1994), 
using computer modeling, found that huge currentscan 
degenerated on shallow continents, justbythespin of the 
earth or the Coriolis force. In the troughs of these cur¬ 
rents, they found the sea level would fall hundredsof me¬ 
ters and intersect the bottom. This pattern can remain 
stable for many days, leaving land in the middle of a 
trough exposed. 

The Rocky Mountains and high plains have a large 
number of dinosaur fossils, large bonebeds tracks and 
eggs. Hence one can surmise that thislocation represen tsa 
large Flood depositional basin that later became exposed 
or a series of shoals early in the Flood. The deposition 
would have the effect of shallowing the area, making it 
more vulnerable to later exposure. A local fall in sea level 
due to any of the mechanisms already mentioned would 
have provided enough land for the dinosaurs to embark. 
They would havelaid eggsand madetrackson the exposed 


land. N umerousbonebedsin thisarea have many unusual 
features— ones that are indicative of a watery catastrophe. 

Thisexposed land before Day 150 in the Flood could 
also explain the nature of the dinosaur eggs and the rare 
nests It is natural to assume that many dinosaur females 
would be pregnant just before the Flood started. In a 
stressed condition they would I ay their eggsand make nests 
on any temporary refuge they could find. A vivid illustra¬ 
tion of this occurred in late February, 2000, in Mozam¬ 
bique (CNN news report, March 1, 2000). During a 
devastating flood, CeciliaChirindzatook refuge in a tree. 
Astheflood surrounded her, she gave birth in the tree after 
three days of being stranded. Cecilia and the baby were 
rescued byaU.S. helicopter. When it was the baby's time, 
not even a flood could stop its birth. 

T h e fact th at very few n ests are assoc i ated wi th th e eggs 
indicatesthe eggs were laid in haste. They were often laid 
on simple bedding planes (Carpenter, Hirsch, and Hor¬ 
ner, 1994). There are very few embryos associated with 
these eggs, also a possible indication of stressful condi¬ 
tions. Some of these eggs may have had time to hatch. 
The si gnsof hatching, however, such as eggs with broken 
tops, could have been caused by erosion when the next 
sedimentary layer was deposited, or compaction of the 
sediments, or the action of scavengers. There is evidence 
in egg laying areas and in bonebeds of scavengers, mainly 
intheformofearnivorousdinosaur teeth an d teeth m arks 
on bones. Scavengers would have been able to roam 
around on theexposed Flood sediments. All thisdinosaur 
activity would havecometoan end asthe rising waters fi¬ 
nally inundated the area and buried it under more sedi¬ 
ments that were subsequently eroded during the 
Recessive Stage of the Flood (Walker, 1994). 

Tracks and Eggs on Multiple Horizons 

In theFlood with itsrapidlyoscillating sea level, itwould 
be expected that the dinosaur activity would shift with 
each brief regression and transgression of the "exposed" 
sediments. This easily-visualized phenomenon could oc¬ 
cur many times in one location and result in vertical lay¬ 
ers of tracks and eggs The most difficult example to 
explain isthe alleged 300 dinosaur footprint horizons in 
South Korea. U nfortunately, there are only two substan¬ 
tive English-language publications on this subject (Lim 
etal., 1994; Paiketal., 2001), which makes a detailed ex¬ 
amination of these claimsdifficult. However, itiseasyto 
see, from the stratigraphic sections presented in the arti¬ 
cles, that lithological character, lithological thicknesses, 
and stratigraphic intervals between dinosaur footprint ho- 
ri zonsvary greatly over rel atively short di stances (few ki I o- 
meters). This makes it difficult to evaluate how these 
horizons can supposedly be unambiguously correlated 
an d, f rom th i s, h 0 w th e 300-footpri nthorizonfigureorigi- 
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nated. In particular, does the field evidence actually re¬ 
quire 300 successive events, or is it a composite of much 
fewer events occurring laterally in area and 
simultaneously in time (Woodmorappe, 2003, personal 
communication)? 

The fact that there are relatively few footprints in total 
on these alleged 300 layerssuggestsashort amount of time 
for each set of footpri nts M oreover, the fact that there are 
u su al I y on I y a few to a few tens of centi m eters of sed i m en t 
between empirically-determined footprint horizons 
meansthat only small ebbings of Flood waters would have 
been sufficientto bring in the sediment. The latter'sthin- 
ness wou I d have enabl ed th e d i nosau rsto si m pi y keep step- 
ping upward as the water kept flowing while progressively 
more sediment accumulated around their toes 

Asitturnsout, thereareanumberofo bservati o n s rel - 
ative to the Korean site which is inconsistent with the 
standard interpretation but consonant with a Flood one. 
The sauropod tracks are all of similar size, and from a 
young juvenile—very strange given the large amount of 
time allocated for deposition of these layers. Second, 
there is a preferred orientation of the dinosaur tracks, 
with some variability, that isperpendicular to the strongly 
preferred orientation of wave ripples. There should be 
lots of tracks parallel tothesupposed lake, if itwereanat- 
ural setting for dinosaurs along a lake, as suggested by 
evolutionary/uniformitarian scientists. Furthermore, we 
are asked to believe that, over so much supposed time, 
thesubsidenceofllOm eters of strata was taki n g p I ac e i n 
exact balance to deposition. The evolutionary/uniformi¬ 
tarian scientists explain the strata as due to repeated flash 
floods into a lake. Somehow, there were no gullies 
formed during or after each postulated flash flood that is 
separated by a long period of time. Furthermore, why 
would such flash floods not destroy the footprints? The 
evidence better supports a sheet deposit laid down 
quickly by pulses of rising F loodwater with no time for 
extensivechannelization. M ore information isneededto 
evaluate in more depth the "300 footprint horizon" 
claim than is available. 

Summary 

In summary, there are a number of unusual features of 
dinosaur tracks and eggs that are more indicative of a 
stressful environment than a natural environment. Itisrea- 
sonable to believe that newly deposited sediments could 
become exposed for a short time early in the F lood due to 
eventsoccurringwithin the Flood. Oscillationsin sea level 
during a general risein Flood watersareableto explain the 
eggs and tracks on multiple horizons. So, it isquite likely 
that all the dinosaur activity found in the sedimentary 
rocks did indeed happen during the first 150 days of the 
Genesis Flood. 
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Book Review 

Shattering the Myths of Darwinism by Richard Milton 
Park Street Press, Rochester, VT. 1997,308 pp, $24.95 


This book was reviewed in 1998 by Bergman (C RSQ 35(3): 
171-172). Richard Milton is a British scientific journalist, 
who spend around 10 years doing research for the book. A 
first edition was publi^ed in 1992. Between the two edi¬ 
tions Mr. Milton was vilified bythe evolutionary establish¬ 
ment using the standard techniques of name calling and 
efforts at censorship. He received the most flack over the 
chapter on standard radiometric dating techniques. There 
he pointsoutthatitispossiblefor common lead 204 to cap¬ 
ture two neutrons and become lead 206, which is also the 
end productofU rani urn 238 decay. When thishappensthe 
two lead atomscan not be distinguished from each other by 
any analytical method. Hence the opportunity for error is 
great. Attheend of thischapter M ilton makes the foil owing 
statement: "The fact isthat presently it is impossible to say 
with any confidence how old the Earth is, beyond the 


obiousfactthat it predatesthe calendar of human history (p. 
56)." There also is a good chapter on the limits of genetic 
variability in any population (Chapter 12). 

At the end of the book M ilton gives a summary of the 
Darwinian myths he has exposed: "T here isthe myth of ra¬ 
diometric dating; the myth of uniformitarian geology; the 
myth of a gradualist fossil record; the myth of beneficial 
mutations; the myth of natural selection; the myth that 
evolution is blind; the myth of the beak of the finch; the 
myth of the biogenetic law; the myth of vestigial organs; 
the myth of homology; the myth of the 'missing link' (p. 
272)." This book, because of its readability, would be an 
excellent gift for a high school, college, or public library. 

Robert Buckman 
906 N. Lincoln Ave. 

Madison, SD 57042 
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N otesfrom the Panorama of Science 

Using Care In Defining Evolution asMereC hange in Astronomy and Biology 

Jonathan F. Heniy 


Some biologists as well as astronomers (Fix, 1999, p. 432) 
have defined evolution as mere change. Raven and John¬ 
son (1989, p. 15) state: "The pattern of changes that result 
from [natural selection] is called evolution." These au¬ 
thors more explicitly state elsewhere: "The 'simple-to- 
complex' levelsof organization approach tendsto obscure 
rather than illuminate evolutionary relationships" (Raven 
and Johnson, 1989, p. v). On the other hand, there are as¬ 
tronomers (e.g., Eddington, 1959, p. 56) as well as biolo¬ 
gists (Huxley, 1955, p. 278) who have defined evolution, 
whether in astronomy or biology, as a process of change 
leadingto some sort of higher complexity. Thereisno real 
difference in how the astronomical and biological 
communities think about what evolution means 

Theevolutionarycommunity, whether astronomical or 
biological, is ambivalent about how to talk about evolu¬ 
tion. Sometimes it is "mere change," but often it is "prog¬ 
ress" (Henry, 2002, p. 217). There are cases in which an 
author in one place defines evolution as mere change, 
then elsewhere asserts that evolution means increasing 
complexity. Why this ambiguity? Because the evidence 
said to support evolution, whether biological or astronomi¬ 
cal, shows no increasein system complexity, yet structural 
development must have occurred in both astronomical 
and biological systems if these began from a simple pri¬ 
mordial state. Thisisalso true in stellar evolution, forastar 
evolving outof a gascloud would undergo an undisputed 
structural increase with resultant internal layers in forma¬ 
tion at each stage of evolution, regardlessofthe change in 
entropy or "informational content" inherent in the system. 
Eddin^on insisted that an evolutionary increase in com¬ 
plexity applied not onlyto the cosmos in general (Edding¬ 
ton, 1930, pp. 11-22), but that this same phenomenon 
appi i ed to stars, "the cruci bles i n which the I ighter atoms... 
are compounded into more complex elements" (Edding¬ 
ton, 1920). T 0 Eddington, starsat anytime are experienc¬ 
ing a certain "stage of evolution"— not mere change of any 
sort—and a "scheme of evolution" which involves "prog¬ 
ress" as "Nature builds stars" [his capitalization] 
(Eddington, 1929, pp. 106,107,114,115). Itisdifficuitto 
read "mere change" into Eddington's words 
Thus the evolutionist desires to find a simple-to-com- 
plex progression and often defines evolution in this way, 
but without evidence for this heissometimesforced tofall 


^Jonathan F. Henry, Ph.D., Science Division, Clearwater 
Christian College, 3400 Gulf-to-Bay Boulevard, 
Clearwater, FL 33759 


back on "mere change" as evol ution. T hi s i s a dodge to get 
around the lack of evidence for structurai advancement. 
Indeed, biologist Jonathan Wells has observed, "When 
proponents of Darwin's theory are responding to critics 
they sometimes claim that 'evolution' means simply 
change overtime. But this is clearly an evasion. No ratio- 
nai person denies the reality of change, and we did not 
need Charles Darwin to convince us of it. If 'evolution' 
meant only this, it would be utterly uncon trovers! al" 
(Wells, 2000, p. 5). This same "evasion" occurs as well in 
discussions of stellar and astronomical evolution in an at¬ 
tempt to make such processes seem "uncontroversial." Ed¬ 
dington admitted that he could see only "catastrophic 
outbursts" which were a kind of "disease" in stars, but nev- 
erthelessspokeofthe resulting change in massasa kind of 
"evolution" (Eddington, 1929, pp. 120,121), which in the 
light of his earlier comments he wanted to interpret as 
some kind of progress Even biologists talk this way. Dob- 
zhansky et ai. (1977, pp. 6, 7) opine that "definitions of 
evolution that emphasize the transspecific aspect [i.e., up¬ 
ward species development] are... misleading," and that, "A 
valid definition of evolution as a whole must not include 
the notion that evolution is always progressive." But then 
these authors claim that evolutionary changes result in 
"greater complexity of developmental pattern" (D obzhan- 
skyetal., 1977, p. 7). 

Astronomy is rife with processes that cannot be under¬ 
stood except as structural decay, a fact long realized 
(M ilne, 1931, pp. 715-716). Thus there is a strong ten¬ 
dency among astronomers to define evolution as mere 
change. Weshould not allow theevolutionarycommunity 
to define decay as "evolution." Deceptive definitions 
made for the purpose of saving evolutionism should be 
challenged, rather than tolerated and even defended. 

Attempting to show that astronomical evolution ("mere 
change") is supposedly different from that in biology (in¬ 
creasing complexity) is misleading. It is extremely doubt¬ 
ful thatspeciation leadstoan increasein complexity at all, 
making biology as bankrupt in complexity-building pro¬ 
cesses as astronomy. Specific casesofspeciation have been 
shown in fact to involve degradation (Wood, 2001, p. 3), 
leaving a "molecules-to-man" belief in evolutionary ad¬ 
vancement altogether outside the reaim of science. So- 
cailed primitive creatures (e.g., trilobites) are acknowl¬ 
edged by evolutionists to be as complex or more so than 
their modern counterparts (Coffin, 1983, pp. 231-232). 
Even more, a "transspecific continuum" isinvoked for as¬ 
tronomical bodies, with Jovian-like planets commonly 
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seen as"evolving stars" or "failed stars" (Thomsen, 1982, p. 
424; Fix, 1999, p. 267; Goldsmith, 1985, p. 385), and with 
planets in turn having formed from asteroidal bodies 
(Rothman, 1985, pp. 119-120). This concept is not new 
(Iverach, 1894, pp. 5-6). With stars allegedly having 
evolved by this kind of astronomical "transmutation," the 
resemblance between evolutionary thinking in astronomy 
and biology would appear to be complete. 

It is a dangerous position for a creationist to insist that 
stellar evolution ismere change. Such an approach would 
allow a hypothetical creationist teaching in a secular envi¬ 
ronment, for example, to speak of stellar decay as "evolu¬ 
tion" like his evolutionary colleagues, yet in creationist 
setti ngs, to i nvoke G od as the d i rector of su ch ch an ge. T he 
secu I ar worl d needs a more robuSt creati on i st wi tness than 
this. Asimportantasashortchronology isfor defending re¬ 
cent creati on, the battle is more difficult if ground is need¬ 
lessly given to the concept of astronomical evolution. 

Care must also be exercised in evaluating other claims 
in astronomy: 

1. The assertion that because the laws of physics are 
valid, evolutionary solar/stellar models must be valid. This 
isan unjustifiable claim most often made implicitly (e.g., 
Harwit, 1982, pp. 306-343; Abell et al., 1987, pp. 506- 
509). This is an appeal to the laws of physicsto justify an 
uncritical acceptance of conventional solar/stellar opera¬ 
tion. However, rejecting such an appeal is not equal to 
rejecting concepts such as solar fusion and neutrino pro¬ 
duction. Thisappeal isinvalid because physical lawshave 
limited application, valid for some systems but not others. 
The misapplication of a valid law makes an invalid model. 
Though we know the lawsdescribing the atmosphere, ap¬ 
plying these laws accurately in weather forecasting isdiffi- 
cult, which is why weather forecasts are only 
approximately correct. 

j u sti fyi n g sol ar/stel I ar m od el s by th e val i d i ty of th e I aws 
behind them is Iike the falIacious argument for geological 
uniformitarianism. This argument claims that since the 
I aws of physics and nature are uniform and do not change, 
it follows that natural processes are uniformitarian. Levin 
(1986, p. 175) argues, "Uniformitarianism is often para¬ 
phrased as 'the present is the key to the past.' Thus, geo¬ 
logic features formed long ago were produced by processes 
that are still at work today.... It is not conditions on earth 
which have been uniform, but rather it isthe physical and 
chemical laws that govern geologic processes." But the 
term "uniformitarianism" applies only to the processes 
described by the laws, not to the laws themselves. Levin's 
fallacious definition of uniformitarianism mirrors the as¬ 
sertion of some astronomers that the lawsof physicsjustify 
acceptance of conventional solar/stellar models. Neither 
in geology or astronomy doesthe use of valid laws guaran¬ 
tee a valid model. 


It is a dangerous position for creationists to insist that 
the laws of physics justify any conventional solar/stellar 
model(s). Such an approach would allow a creationist 
teaching in a secular environment, for example, to accept 
possibly flawed solar/stellar models along with his evolu¬ 
tionary colleagues, while invoking God in creationist set¬ 
tings as the sustainer of model processes. Such a outcome 
would mimic the failed approaches of theistic evolution¬ 
ists in promoting their evolutionary models. 

2. Theimpllcitassertlon that onecannot legitimately cri¬ 
tique conventional solar/stellar models without extraordi¬ 
nary proof. Thisechoesthe evolutionary claim that these 
modelsare beyond reasonable doubt. Thisassertion isim- 
plicitin any facile assumption that certain solar phenom¬ 
ena (fusion and neutrino production) occur as believed by 
the evolutionary community. A reader would likely con¬ 
clude that the modelsare beyond questioning. 

The "best-in-field fallacy" claims that majority beliefs 
mustbeunquestioned unless they are replaced with one of 
equal or superior "elegance" or "complexity" (M acBeth, 
1978, p. 78), a justification shown above to be invalid. T o 
avoid committingthesamefallacy, some astronomers may 
claim that one must demonstrate that the laws of physics 
will not work as required in conventional models. This is 
tantamount to requiring proof that none of the phenom¬ 
ena claimed in conventional solar/stellar evolution is oc¬ 
curring. Questioning some aspects of conventional solar/ 
stellar models is not tantamount, say, to denying that fu¬ 
sion reactionsoccurin the sun. To make such a claim isan 
evident attempt to stymie any legitimate critique. 

C ontrary to such an extraordinary standard of disproof 
of conventional models, invalidation of any model re¬ 
quires only one contradiction. Despite the highly publi¬ 
cized SNO (Sudbury Neutrino Observatory) results 
claiming to have resolved the SN P (solar neutrino prob¬ 
lem) (Seife, 2001, pp. 2227-2228), problemsin other solar 
disciplines such ashelioseismology have not been resolved 
by the SNO results T he SN P wasonlyone of the problems 
for the conventional model, and reportedly solving it has 
not answered the other problems. T here continues to exist 
a valid basis for questioning conventional solar/stellar 
models. 

It is a dangerous position for a creationist to insist that 
conventional solar/stellar models are so certain that the 
sun would "evolve" if there were time. Imagine the ease 
with which a creationist could slip into a secular teaching 
assignment, refraining to mention only the "age issue" 
which he feels is the one barrier between him and hisevo- 
lutionary colleagues, while maintaining in creationist set¬ 
tings that the sun would not "really" evolve—but only 
because there is insufficient time, not because of any in¬ 
herent impossibility. Could any questioning student be 
mislead by such an approach, eventually accepting evolu- 
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tion because of the muted creationist message? The secu¬ 
lar world needs a probing critique of evolutionary models 
which will generate discomfort, rather than accommo¬ 
dation, with evolutionary assertions. 

3. The assertion that "creationist" proposals of planetary 
accreti on a re i n h eren tl y n on -evol u ti on a ry. T h i s general I y i s 
the claim of theistic evolutionists, that by invoking the 
name of G od they are "creationists," not evolutionists 

If planetary formation is discussed in a recent creation 
framework, why use a term loaded with evolutionarycon- 
notati on s? Ad m i tted I y, creati on i sts u se oth er evol u ti on ary- 
laden terms(e.g., in biology, protozoa; in geology, archeo- 
zoic and mesozoic), but why seek to press another such 
term into creationist use? Through the years there have 
been creationist proposals for replacing evolutionary 
terms a necessary innovation which would take attention 
away from naturalistic processes 

A deeper problem with terms like "accretion" for C re¬ 
ation Week events is that they connote a physical process 
no matter how brief or how divinelydirected, whereas the 
Bible teaches through the use of words like bara, that the 
creation wasa sequence of instantaneousevents inexplica¬ 
ble by any modification of present-day natural law. Invok¬ 
ing a mechanism understandable in evolutionary terms 
and with evolutionary connotations, but "directed" by 
God—how is this so different from the approach of pro¬ 
gressive creationists and other accommodationists? It is a 
dangerous position for a creationist to insist on using evo¬ 
lution ary term sand mechanismsasif they are legitimately 
adaptable to biblical creation. 

4, The implicit assertion that stars have an in-built 
ca p a ci ty for p resen t-d a y" rep I i ca ti on," T h i s ec h oes th e evo- 
lutionary assertion that some mechanisms, not yet eluci¬ 
dated, cause stars to form today. 

A straightforward reading of Scripture suggests that 
there is no star formation now. Stars were made on Day 
Four of the Creation Week (Genesis 1:16). Further, they 
were created by the "word of the Lord" (Psalm 33:6),acon- 
di ti on appi yi n g to n 0 star hypotheti cal I y form i n g today. F i - 
nally, the creation was finished at the end of the sixth day 
(Genesis 2:1). 

Creationist astronomers such as Faulkner have ac¬ 
knowledged that star formation today is virtually impossi¬ 
ble (Faulkner, 2001, p. 43), and that, "I do not think that 
thisproblem [of stellar evolution] issolvable." Where does 
the belief come from that stars are now forming? I would 
suggest that rather than practicing exegesis to justify cur¬ 
rent star formation, the evolutionary thinking swamping 
our culture has spawned an eisegesis which isthe ultimate 
source of such assertions. All creationist astronomers 
should rule out present-day star formation. 

I ndeed, the attempt can be made to rationalize present 
day star-formation by appealing to biology: "God created 
humans during the C reation Week, but new humans are 


born al I the ti me. T hi s fact does not vi ol ate G od's deci ara- 
tion that he has ceased creating. Instead, we recognize that 
onlyhumanscan begethumanstoday."Theconclusion is 
supposed to be that stars are also "born" today. H owever, 
humans reproduce becauseGod designed in each human 
a genetic code. There is no corresponding "code" in nebu¬ 
lae or stars. 

T he poi nts refuted above provi de a bl uepri nt whereby a 
future creationist could comfortably straddle both the sec¬ 
ular and creationist communities, teaching in concor¬ 
dance with evolutionary concepts on one hand (perhaps 
with mental reservations), but on the other hand gaining 
the respect of creationists because of his secular position. 
Such a blueprint will not produce a creationist astronomy. 
It is a recipe for accommodation ism. 
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Swim in an Aquarium; The Jetties at St. Andrews State Park, Florida 

Carl R. Froedejr* 


For many individuals the examination of undersea life is 
typically limited to aquariumsand glass-bottom boats, un¬ 
less one is willing to take the time, expense, and effort to 
rent a boat and proceed to an offshore wreck or travel to 
pi aces I ike the Florida Keys I want to share a little known 
area in the Panhandle of Florida where anyone can ob¬ 
serve literal I y thou sands of fish and assorted marine life in 
three to 12 feet of water. I have snorkeled at this location 
for al most 30 years and have found it to be one of the best 
places outside of the F lorida Keys to observe a variety of 
marine life. This place is the jetties at St. Andrews State 
Park located on the eastern side of Panama City Beach, 
Florida. 

The Rock Jetties of St. Andrews State Park, Florida 

Access from the G ulf of M exico to St. Andrew Bay (F igure 
1) isthrough a channel that is maintained by large blocks 
of rock, commonly identified as riprap (Figure 2). Under¬ 
water, these blocks serve as a haven for a large variety of 
marine life (Plate 1). All of thissea life isreadily accessible 
and easilyobservabletoanyonewearingaswim mask.The 
State of Florida has recently passed a law requiring 
SCU BA divers and snorkelersto display a "Divers Down" 
flag while participating in underwater activitiesthrough- 
outtheState. H owever, the Park staff hasinformed me that 
a "D ivers D own" flag is not required at the St. Andrews or 
Shelllslandlagoons(Figurel).Thism akes observati o n of 
marine life along the jetties simple and unencumbered. 

The best time to observe marine life is two to three 
hours before high tide, a once a day event at this locale. 
Water visibility can be up to 50 feet. Visibility sharply de¬ 
creases to 10 to 15 feet when the tide is low or receding. 
Consult a newspaper or website to identifythe time when 
high tide will occur. I have found that if high tide occurs 
around midday and you arrive at the jetties when the Park 
opens(8:00am,C en tral T i m e) th at sea I i f e i s m ost d i verse. 
Rare marine life returns to the shadows under the rocks 
with the rising of the sun and increased snorkelersin the 
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Figure 1. Aerial photograph showing the outlet from St 
Andrew Bay to the G ulf of M exico. The entrance to the 
Gulf of Mexico is lined by riprap. These rocks form an 
excellent setting for a vari^of marine life found at both 
the St Andrews State Park and Shell Island lagoons. 
Photograph courtesy of the United States Geological 
Survey. 

area. A list and description of all the sea creatures that I 
have observed at the jetties would likely fill several pages! 

For those individuals who worry about sharks, I have 
never observed any in all the years that I have been diving 
the jetties i have seen one four-foot-long barracuda, but 
they are not as dangerous as their reputation. The most 
"dangerous" creatures that i have found are the spiny sea 
urchins and stinging jellyfish. As long as one is careful, 
these creatu res wi 11 not pose any probi ems 

M arine life is much more coiorful than any found in 
freshwater. Snorkel i ng on a bright sunny day wi I i easi iy re¬ 
veal the beautiful colors of God's wonderful creation. As 
the water depth never exceeds 12 to 14 feet, you will not 
notice a loss of red/orange/yellow color—a concern for 
SCUBA divers who swim deeper than this light pene¬ 
trates^ M arine bioiogistsare well aware of the many useful 

^Editor's Note: M arine biologists... ciearin nature. M ar- 
shaii, Justin. 2002. Why are reef fish so coiorful? The 
0 ceans Scientific American Q uarteriy 9:54-57. 
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functions various colors and color schemes are playing in 
the lives of fish (M arshall, 2002). Colorful eye-1 Ike dots on 
both ends of certain fish serve to confuse would-be preda- 
torsasto which end isthetail and which Isthehead. Some 
very bright colors can be used byfIsh as "displays" to poten¬ 
tial mates or rivals during courtship. Certain highly poi¬ 
sonous fish have startlingly bright colors that put their 
pursuers "on notice." There are few places that compare 
with a SC U BA venture as opportunities to see how the 
Creator has made His purposes clear In nature (M arshall, 
Justin. 2002.Whyarereeffishsocolorful?TheOceansSci- 
entific American Q uarterly 9-54-57). 

Snorkeling equipment (i.e., mask, snorkel, and fins) 
can be rented atthe Park so not having equipment Isnever 
an excuse. H owever, purchasing a dive mask is preferable 
as this Is the most Important piece of your equipment and 
you don't want a leaking mask to ruin your diving experi¬ 
ence. Having an inexpensive disposable underwater cam¬ 
era (the type found at K-M artor Wal-M art) will allow you 
to capture on film the sea life observed while swimming 
among the schools of fish along the submerged blocks of 
rock. An underwater camera Is one of the most exciting 
tools to have when snorkeling the jetties and a recom¬ 
mended asset for preserving your experience for fond re¬ 
membrances. Observe the focal length of the camera or 
you will havepicturesthatareoutoffocusbecauseyou can 
get too close to your subjects! 

Conclusion 

If you are planning to be in the Panama City Beach area, I 
strongly encourage you to consider snorkeling thejetties at 
the St. AndrewsPark lagoon. Ittrulyissome of the easiest 
and best shallow water marine snorkeling and diving thatl 
have experienced. You will come away from this place 
with a greater appreciation of G od's undersea creation. 
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God be all the glory. Proverbs3:5-6. 

Plate 11 mages from the St. Andrews State Park lagoon. 

A. In many places the bottom of the lagoon is highly 
bloturbated by worms and crustaceans. 

B. Large fish swim among the blocks of rock that form the 
jetties. 

C. A spiny sea urchin lies adjacent to a grapefruit-sized 
coral head. 

D. A large crab Meson an algae-covered block. 

E. A school of Bluestrlped Grunts swims close enough to 
touch. 

F. Spiny sea urchins can be found It many areas covering 
the rocks. 

G. A feathered hydroid. 

H. A 12-inch-long wrasse. 

I. An 8-inch-long sea slug. 

J. A 12-inch-long sea cucumber. 

K. A stinging jellyfish. 

L. An algae plant. 

M .A large hermit crab. 

N. A large school of small fish—thousands swim along the 
jetties. 

O. An arrow crab. 

P. Algae and small heads of coral cover the submerged 
blocks of rock supplying both habitat and food for a 
I arge var i ety of c reatu res th at c 0 n si d er th e j etti es h 0 m e. 

Q. A 12-inch-long grouper. 

R. Another school of Bluestrlped Grunts. 

S. A small stingrayswimsalong the bottom adjacenttothe 
jetties. 


Variation within the Kinds but F ixity of the Kinds 

Frank L. M arsh 


The scientist reads in Genesis of the fiat creation and in¬ 
stantaneous appearance in the beginning, of basic types of 
plants and animals which were made and which repro¬ 
duced according to a certain fixity. The book of nature, 
through its fossil record and in the world of living things 
reveals that an actual fixity has ever existed and still does 
exist among these forms The fixity is not one which 
produced identical individuals, but rather Is one which 
produces physiologically isolated groups which enjoycon- 
si derabi e vari ati on wi th i n th ei r bou n dari es T hese ori gi n al 


groups demonstrate that they have no power to produce 
any new basi c types. I n th i scorn pi ete verlfl cati on i n natu re 
of the assertions of Genesis the Christian man of science 
receives added assurance that the Bible Is indeed a book 
breathed by the G od of T ruth. 

From: Marsh, FrankL. 1964.TheGenesiskindsin the 
modern world. C RSQ 1:30-37. Thisvolumeand all others 
of the C RSQ are now available In printed and electronic 
form. An order form is at the end of this issue. 
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M inutesof the 2003 C reation Research Society Board of D irectors M eeting 


On Thursday, 29 M ay 2003 a meeting of the Board of Di¬ 
rectors (BOD) was held at the F our Seasons Sheraton H o- 
tel, M i I waukee, Wisconsin, from 1900 hours to 2100 hours 
to plan for the committee meetings on F riday. 0 n F riday, 
30 M ay 2003 between the hours of 0830 and 1700 the Fi¬ 
nance, Membership, Research, VACRC, InternetConsti- 
tution/Bylawg'Advanced Planning, RATE, Ouarterly and 
Publication Committees each met separately for approxi- 
matelytwo hours to plan for theSaturday businessmeeting. 

On Saturday, 31M ay 2003 the closed businessmeeting 
of the BOD was cal led to order at 0830 hours. Present: K. 
Anderson, T. Aufdemberge, E. Chaffin, D. DeYoung, W. 
Frair, R. Gentet, H. Giesecke, D. Gish, G. Howe, R. 
Humphreys, D. Kaufmann, L. Lester, G. Locklair, J. 
Meyer, M. Oard, E. Williams, G. Wolfrom. Absent: J. 
Reed, R. Samec. 

After a devotion by John M eyer, the minutes of the 
2002 BOD meeting were accepted as distributed prior to 
the meeting. 

Recording Secretary Kaufmann reported that the fol¬ 
lowing were elected to a three year term to the BO D: K. 
Anderson, E. C haffin, L. Lester,]. Reed and G. Wolfrom. 

T he T reasu rer's report by G entet was presented and ac¬ 
cepted. A budget for 2003 of $333,850 income and 
$325,250 outgo was accepted. 

The finance committee report by Aufdemberge resulted 
in thefollowing actions: it was passed to set the payscalefor 
C RS secretarial staff at $15.00 per hour. VAC RC had al¬ 
ready passed this pay scale for the C enter's secretary. It was 
also passed to approve the addition of Ray Lawhead's name 
to be put on the signature card for the publication opera- 
tionsaccountatVAC RC, and that he be issued a debit card. 

The membership report by Wolfrom was given as fol¬ 
lows: total membership for 2002/03 was 1694 (660 voting, 
689 sustaining, 334 subscriber and 11 students). Thisisan 
increase of 30 from the 2001/02 membership year. 

The membership committee report by Kaufmann re¬ 
sulted in thefollowing actions: it was passed to set up an Ad 
Hoc Committee of Giesecke, Wolfrom, Oard and De¬ 
Young to devise a plan to centralize the receipt and process¬ 
ing of funds for memberships, donations, and sales of 
publications at our facilities in Chino Vailey, Arizona. It 
was passed to utilize our hospitality hour at the 2003 Inter¬ 
national Conference on Creation (ICC) at Geneva Col¬ 
lege, Beaver Falls, Pennsylvania, as a membership effort 
with each registrant receiving a welcome letter, a free copy 
of the C RSQ and a special membership offer to join the 
CRS. 

C haffin reported for the research committee that about 
ten principal investigators, someof whom have more than 


one project, are currently involved in projects supported 
by the research fund. 0 ne new project was approved by the 
committee during the meeting, and it was passed to take 
$5000 from the 2003 research fund budget and transfer it 
to the VAC RC 2003 budget to cover various expenses. 

The lab committee report by DeYoung resulted in the 
following action: it was passed that C RS pursue purchase 
of the 2.5 acres of land adjacent to the VAC RC site. This 
offer issu bject to tax implicationsand a negotiated offer to 
be approved by the executive committee. This lab expan¬ 
sion is to be financed from the research fund. It was also 
passed that as of 1 Aug 2003 M eyer will go to a halftime 
position at VAC RC. 

The internet committee report by Locklair noted that 
our website receives about 500,000 hits per month. It was 
passed to provide a gift of $250 to our Webmaster, Fred 
Williamsin appreciation for hisservices. 

The constitution committee report by Kaufmann re¬ 
sulted in thefollowing action: in order to promote cordial 
cooperation with Answers in Genesis (AIG), the CRS will 
offer to provide to AIG's museum thefollowing interactive 
displays: Speaking Things into Existence (by Locklair), 
Stardust Observatory (by M eyer) and a botanical display 
(by Howe). 

T he RAT E committee report by H umphreysstated that 
various research papers by the RATE committee will be 
presented at the 20031C C conference at G eneva C ol I ege, 
Beaver Falls, Pennsylvania. 

The quarterly committee report by Lester resulted in 
thefollowing action: it was passed to appoint K. Anderson 
asCRSQ Editor-elect for 2003/2004. 

TheC reation M atters report by Wolfrom stated that the 
bimonthly publication is now in its eighth year. For con¬ 
tinued publication, asteadystream of articlesisrequired. 

The publication committee report by Oard stated that 
two books are presently in press 

It was passed to nominate the following for the BO D 
election in 2004: DeYoung, Humphreys Kaufmann, 
Locklair and Samec. 

T he fol I owi ng officers were elected for 2003/2004: Pres 
ident, D. DeYoung; Vice President, E. Chaffin; Recording 
Secretary, D. Kaufmann; Treasurer, R. Gentet; M ember- 
ship Secretary, G. Wolfrom; Financial Secretary, T. Auf¬ 
demberge. 

It was passed to hold the 2004 BO D meeting at Phoe¬ 
nix, Arizona, onThursdayJuneStoSaturday, June5. 

The meeting was adjourned at 1500 hours 

Respectfu 11 y su bm i tted, 

David A. Kaufmann, Recording Secretary 
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History— The Creation Research Society was organized in 1963, with 
Dr. Waiter E. Lammertsasfirst president and editor of a quarteriy pubiica- 
tion. I nitiaiiy started as an informai committee of 10 scientists, it has grown 
rapidiy, evidentiy fiiiing a need for an association devoted to research and 
pubiication in thefieid of scientific creation, with a current membership of 
over 600 voting members (graduate degrees in science) and about 1000 non¬ 
voting members. The Creation Research Society Quarteriy has been gradu- 
aiiyeniarged and improved and now isrecognized astheoutstandingpubii- 
cation in thefieid. In 1996 the C RSQ wasjoined by the newsletter C reation 
M alters as a source of information of interest to creationists. 

Activities- The society is solely a research and publication society. It 
does not hold meetings or engage in other promotional activities, and has no 
affiliation with any other scientific or religious organizations Its members 
conduct research on problems related to its purposes, and a research fund is 
maintained to assist in such projects. Contributions to the research fund for 
these purposes are tax deductible. As part of its vigorous research and field 
study programs, the Society operates The Van Andel Creation Research 
Center in Chino Valley, Arizona. 

Membership— Voting membership islimited to scientists who have at 
least an earned graduate degree i n a natural or appi led sci ence and subscri be 
to the Statement of Belief. Sustaining membership is available for those who 
do not meetthe academic criterion for voting membership, but do subscri be 
to the Statement of Belief. 


Statement of Belief— M embers of the Creation Research Society, which 
include research scientists representing various fields of scientific inquiry, 
are committed to full belief in the Biblical record of creation and early his¬ 
tory, and thusto a concept of dynamic special creation (asopposed to evolu¬ 
tion) both of the universe and the earth with its complexity of living forms. 
Weproposeto re-evaluate sci ence from thisviewpoint, and since 1964 have 
published a quarterly of research articlesin thisfield. All members of the So¬ 
ciety subscribe to the following statement of bel ief: 

1. The Bible is the written Word of God, and because it is inspired 
throughout, all its assertions are historically and scientifically true in all the 
original autographs. T o the student of nature this means that the account of 
originsin Genesis is a factual presentation of simple historical truths. 

2. All basic types of living things, including humans, were made by direct 
creative acts of God during the Creation Week described in Genesis What¬ 
ever biological changes have occurred since Creation Week have accom¬ 
plished onlychanges within the original created kinds. 

3. The Great Flood described in Genesis, commonly referred to as the 
Noachian Flood, was a historical event worldwide in itsextentand effect. 

4. We are an organization of C hristian men and women of science who 
accept] esus C hrist as our Lord and Savior. The act of the special creation of 
Adam and Eve as one man and woman and their subsequent fall into sin is 
the basis for our belief in the necessity of a Savior for all people. Therefore, 
salvation can come only through acceptingJesusChristasourSavior. 
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Three paper copiesand acomputerfileshall be submitted 
to the editor of the Quarterly. Each copyshould haveatitle 
page with only the title, author contact information, and a 
list of key wordsfor subjects covered in their articles. The 
second page should have the title, no author information, 
and the rest of the article to allow anonymous reviewing. 

Authors must realize that the editors will subject their 
papers to changes as necessary, in order to make them 
more suitable for the broad spectrum of C RSQ readers If 
the revisions of the editor and referees are extensive, the 
changes wi 11 be sent to the author to be i ncorporated i n the 
final draft. Ifthechangesarenotacceptableto the author, 
he may withdraw hisrequestfor publication, or he may re¬ 
quest that the changes be examined by another editor, 
whose decision will be final. 

All submitted articles will be reviewed by at least two 
technical referees. The editor may or may not follow the 
advice of these reviewersand the author may defend his 
position against referee opinion. After the peer review is 
finished and all changes have been madetothearticle, afi- 
nal paper copy and computer file will be requested. Au¬ 
thors who provide either an email addresser fax number 
will receive a copyoftheirarticlejust prior to publication. 
M aterialswill not be returned to authors unless accompa¬ 
nied by a self-addressed, stamped envelope. 

TheQuarterlyisajournal of original writings Only un¬ 
der unusual circumstances will we reprint previously pub¬ 
lished manuscripts Never submitan articletotwo or three 
journals, including ours, hoping all of them will publish 
your work. When submitting an article, please state if the 
material has been published previously or has been sub¬ 
mitted to other journals. 

Appearance 

M anuscripts shall be computer-printed (or typed) and dou¬ 
ble-spaced. If you are unable to provide a copy of your pa¬ 
per on computer disk, one final paper copyshould have no 
handwritten marks of any kind in the text area, although 
you may write page numbers at the bottom of each page. 

AI th ou gh i t i s n i cer to be posi ti ve, th ere seem to be a I ot 
of important negatives: 

• D 0 not indent the first word of each paragraph; separate 
paragraphs by an extra blank line instead. 

• N ever press the space bar more than once anywhere, not 
even at the ends of sentences. 

• Do not split words with hyphens at the ends of lines 

• Do not use all capital letters for anything (titles etc.). 

• Do not use bold type in the paragraphs; use italicsto call 
attention to words. 


• Do not use multiple spaces for tables and similar mate¬ 
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• Donotusedashes(—) for definitions, but use colons in¬ 
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hyphens (with no spaces on either side) if your word pro¬ 
cessor does not offer an actual dash. 

Each footnote should be included In the text, sur¬ 
rounded by [brackets], immediately after the text to which 
the footnote applies 

All figures and drawings must be of high quality, there¬ 
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able illustrations will result in rejection of the manuscript 
for publication. Do not embed picturesin text files. 
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